MODEL INDEX 



PWR70 29 

■ PWR71 31 

PWR72 33 

PWR74 35 

PWR1XX 37 

PWR2XX 39 

PWR3XX 41 

PWR4XX 43 

PWR5XX 45 

PWR6XX 47 

PWR7XX 50 

PWR8XX 53 

PWR1017 55 



PWR11XX 59 

PWR13XX 61 

PWR1546A 63 

PWR1726 66 

PWR510X 69 

PWR53XX Single 72 

PWR53XX Dual 74 

PWR53XX Triple 76 

PWR59XX 78 

PWR62XX 80 

PWS725/726 82 

PWS740 87 



Individual Product Data Sheets for models not listed here are 
available from your local Burr-Brown salesperson or representa- 
tive. See the listing on the inside back cover. 
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INTRODUCTION & 
SELECTION GUIDES 



Burr-Brown offers a wide selection of power conversion products. Hundreds 
of standard and unique DC/DC converters, including DIP sizes, higher 
wattage, and wide-input-range units are available. All carry Burr-Brown's 
guarantee of high quality and reliability. 

The Burr-Brown Power Sources Handbook contains detailed Product Data 
Sheets for all of Burr-Brown's power conversion products. In addition, it 
includes supplementary data such as extensive Selection Guides, discussion 
of the advanced reliability programs available, a Glossary of power conver- 
sion terminology, and Application Notes for more effective use of these 
products. You'll also find information on how to get modified and custom 
products. 

On the inside of the front cover is an index of all products in the handbook, 
listed in alphanumeric order. The inside back cover contains a directory of 
Burr-Brown sales offices and representatives. 

ABOUT THE SELECTION GUIDES 

Use the following Selection Guides to compare the many products in this 
book. Then refer to the Product Data Sheet for full specifications. Models 
shown in boldface are new products. 
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Selection Guides 



HIGH-ISOLATION DC/DC CONVERTERS 










Boldface = NEW 


Model 


Test Voltage 
(AC, V PEAK 60Hz, 60s) 




Rated Power 
(Watts) 




Features Page 




PWR1 79R 


ouuu 




1.5 




High Isolation 


66 




rVVn/U 


OUUU 




3 




Small Size 


29 




PWQ79R 


*tyou 




450mW 




High Isolation 


82 




PWR74 


4UUU 




3 




Multichannel 


35 




PWR1 1YY CariAft 
rvvniJAA oeneb 






1 




DIP Package 


61 




PWR71 
rvvn/ I 


OUUU 




3 




Multichannel 


31 




PWR72 


ouuu 




3 




Wide Input Range 


33 




rVVHlAA Ocilt/b 


ouuu 




450mW 




General Purpose 


37 




rWhtAA OcNeS 


oUUU 




1.5 




General Purpose 


39 




PWR3XX Series 


3000 




2 




Multichannel 


41 




PWR4XX Series 


3000 




3 




Small Size 


43 




PWR6XX Series 


3000 




2 




Regulated 


47 




PWR7XX Series 


3000 




5 




Regulated 


50 




PWR1017 


3000 




3 




Multichannel 


55 




PWS72S 


2121 




450mW 




High Isolation 


82 




PWS740 


2121 




0.9/Channel 


Distributed Power 


87 




DIP-PACKAGED DC/DC CONVERTERS 












Boldface = NEW 


Model 


Regulation 




Intern 
Filterii 


al 

ig 


Features 


Page 




PWR11XX Series 


No 




Yes 




Filtered 


59 




PWR13XX Series 
PWR59XX Series 


No 

Yes 




No 
Yes 




High Isolation 
Filtered 


61 
78 




MULTICHANNEL DC/DC CONVERTERS 












Boldface = NEW 




Number of 
Number of Outputs Per 
Channels Channel 


Rated 
Power 

(Watts) Features 




Page 


PWR1017 


4 


2 




3 


8 Outputs 




RC 
5>o 


PWR71 


4 


2 




3 


Small Size 




31 


PWR5XX Series 


4 


1 or 2 


4 


Small Size 




45 


PWR8XX Series 


2 


3 Total 


5 


5 ±12 or 5 ±15 V OUT 


53 


PWR74 


2 


2 




3 


High Isolation 




35 


PWR3XX Series 


2 


1 or2 


2 


Small Size 




41 


PWR53XX Series 


1 or 2 


1 or2 


15 


Wide Input Range 


72 


PWS740 


8 


2 




0.9/Channel Distributed Power 


87 
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LOW-NOISE DC/DC CONVERTERS Boldface = NEW 



Model 


Noise Out (m Vd-d) 
Typ Max 


Rated Power 
(Watts) 


Features 


Page 


PWR1546A 


0.6 1.0 


5 


Ultra-Low Noise 


63 


PWR62XX Series 


15 


5.2 


ECL Power 


80 


PWR59XX Series 


20 


2 


DIP Package 


78 


PWR6XX Series 


30 


3 


Regulated 


47 


PWR7XX Series 


30 


5 


Regulated 


50 


PWR74 


40 100 


3 


High Isolation 


35 


PWR1726 


.50 


1.5 


High Isolation 


66 


PWR11XX Series 


50 


3 


DIP Package 


59 


PWR1XX Series 


50 


2 


General Purpose 


37 


PWR3XX Series 


50 


2 


Multichannel 


41 


PWR53XX Series 


75 


15 


Wide Input Range 


72 


PWR2XX Series 


75 


1.5 


General Purpose 


39 


PWR70 


80 


3 


High Isolation 


29 


PWR71 


100 


3 


Multichannel 


31 


PWR4XX Series 


100 


3 


Small Size 


43 


PWR1017 


100 


3 


Multichannel 


55 



WIDE-INPUT-RANGE DC/DC CONVERTERS 



Boldface = NEW 



Model 



Input Range 
(VDC) 



Rated Power 
(Watts) 



Features 



Page 



PWR53XX Series 



PWR72 
PWS740 



9-18 
18-36 
36-72 

5-22 
7-20 



15 Single, Dual, & Triple Outputs 

1 5 Single, Dual, & Triple Outputs 

15 Single, Dual, & Triple Outputs 

3 Dual Outputs 

0.9/Channel Distributed Power 



72 



33 
87 



REGULATED DC/DC CONVERTERS Boldface = NEW 



Regulation Rated 
Line Load Power 

Model (%) (%) (Watts) Features Page 



PWR1546A ±0.02 0.02 5 Low Noise 63 

PWR6XX Series ±0.02 0.04 2 General Purpose 47 

PWR7XX Series ±0.02 0.04 5 General Purpose 50 

PWR510X ±0.02 0.04 9 General Purpose 69 

PWR62XX Series ±0.04 0.06 5.2 ECL Power 80 

PWR59XX Series ±0.3 0.4 2 DIP Package 78 

PWR53XX Series ±0.2 1.0 15 Wide Input Range 72 
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Selection Guides 



UNREGULATED DC/DC CONVERTERS 






Boldface = 


NEW 




Rated Power 


Package Size 








Model 


(Watts) 






Page 




PWR1XX Series 


450mW 


1.0 x 1.0x0.4 


General Purpose 


37 




PWS725 


450mW 


1.6x0.9x0.31 


High Isolation 


82 




PWS726 


450mW 


1.6x0.9x0.31 


High Isolation 


82 




PWR13XX Series 


1 


24-pin DIP 


High Isolation 


61 




PWR2XX Series 


1.5 


1.0x 1.0x0.4 


General Purpose 


39 




PWR1726 


1.5 


1.2x1.6x0.4 


High Isolation 


66 




PWR11 XX Series 


2 


24-pin DIP 


Filtered 


59 




PWR3XX Series 


2 


1.0 x 1.0x0.4 


Multichannel 


41 




PWR70 


3 


1.0x1.0x0.4 


High Isolation 


29 




PWR71 


3 


2.0 x 2.0 x 0.4 


Multichannel 


31 




PWR72 


3 


1.0x1.0x0.4 


Wide Input Range 


33 




PWR74 


3 


1.0x 1.0x0.4 


Multichannel 


35 




PWR4XX Series 


3 


1.0 x 1.0x0.4 


General Purpose 


43 




PWR1017 


3 


2.0x2.0x0.4 


Multichannel 


55 




PWR5XX Series 


4 


1 .2 X 1 .6 X 0.4 


Multichannel 


45 




PWR8XX Series 


5 


1.2x 1.6x0.4 


Multichannel 


53 




PWS740 


0.9/Channel 


Components 


Distributed Power 


87 




DC/DC CONVERTERS BY WATTAGE 






Boldface = 


NEW 


Moaei 


Rated Power 


Package Size 








(Watts) 


(Inches) 


Features 


Page 





Triple Output 72 

Regulated 69 

ECL Power 80 

Regulated , 50 

Ultra-Low Noise 63 

Multichannel 53 



PWR53XX Series 15 2.5x3.5x0.7 

PWR510X 9 2.0x2.0x0.4 

PWR62XX Series 5.2 2.0 x 2.0 x 0.4 

PWR7XX Series 5 2.0 X 2.0 x 0.4 

PWR1546A 5 2.0x2.0x0.4 

PWR8XX Series 5 1 .2 x 1 .6 x 0.4 
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WHERE TO GO FROM HERE: 
BURR-BROWN SALES & SERVICE 



GETTING TECHNICAL ASSISTANCE 

We have a large and competent field sales force, backed up by an experienced 
staff of technical applications specialists. They are eager to assist you in 
selecting the right product for your application. This free service is available 
from our Tucson-based headquarters and all sales offices. 

GETTING PRODUCT DATA SHEETS 
AND OTHER TECHNICAL LITERATURE 

Product Data Sheets (PDSs) and manuals similar to those you see here, but 
perhaps containing more recent revisions, are available for most of the 
products in this book. To obtain any of these items, contact your local Burr- 
Brown salesperson or representative. See the list on the inside back cover. 

HOW TO PLACE AN ORDER 

You can place orders via telephone, FAX, mail, TWX, or TELEX with any 
authorized Burr-Brown field sales office, sales representative, or our head- 
quarters in Tucson. A complete list of sales offices is on the inside back cover 
of this book. When placing an order, please provide complete information, 
including model number with all option designations, product description or 
name, quantity desired, and ship-to and bill-to addresses. This will help us 
serve you most efficiently. 

PRICES AND TERMS 

Contact your local Burr-Brown sales office for pricing. Prices and specifica- 
tions are subject to change without notice. 

For U.S.A. customers all prices are FOB Tucson, Arizona, U.S.A., in U.S. 
dollars. Applicable federal, state, and local taxes are extra. Terms are net 30 
days. 
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Burr-Brown Sales & Service 



QUOTATIONS 

Price quotations made by Burr-Brown or its authorized field sales represen- 
tatives are valid for 30 days. Delivery quotations are subject to reconfirma- 
tion at the time of order placement. 

RETURNS AND WARRANTY SERVICE 

When returning products for any reason, it is necessary to contact Burr-Brown 
prior to shipping for authorization and shipping instructions. In the U.S.A., 
contact our Tucson headquarters. In other countries, contact your local Burr- 
Brown sales office or representative. Please ship returned units prepaid and 
supply the original purchase order number and date, along with an explana- 
tion of the malfunction. Upon receipt of the returned unit, Burr-Brown will 
verify the malfunction and will inform you of the warranty status, cost to 
repair or replace, credits, and status of replacement units where applicable. 
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CUSTOM & MODIFIED PRODUCTS 



At Burr-Brown, we welcome the opportunity to discuss inquiries about 
special or custom OEM power conversion requirements. If you're faced 
with the need for unique mechanical or electrical characteristics, our 
outstanding engineering staff can solve your problem. 

MODIFIED PRODUCTS 

If one of our standard products is close but won't quite do the job, consider 
a modified product. First find the standard product in this catalog that most 
closely reflects your requirements. Determine exactly what electrical or 
mechanical characteristics your application requires. For example, this 
might be a different input or output voltage, a certain pin-out, or special 
testing of a specific parameter for guaranteed qualification. Call your nearest 
Burr-Brown sales office for further investigation. 

CUSTOM PRODUCTS 

If a standard product cannot be modified to meet your requirement, the next 
alternative is to consider a custom product. We have many types not listed 
in this catalog that have been built for one customer. 

A custom product can also be designed to meet your special needs. But 
having a custom product designed for you may also present some disadvan- 
tages, so discussing the feasibility is essential. Let's talk. Prompt assistance 
is available by contacting your local Burr-Brown salesperson or representa- 
tive listed on the inside back cover of this handbook. 
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QUALITY ASSURANCE 
& RELIABILITY 





All Burr-Brown DC/DC converters are manufactured using stringent in- 
process controls and quality inspections. Internal Quality Assurance Pro- 
grams use the guidelines set forth in MIL-I-45208A, Inspection System 
Requirements. Each lot is fully traceable to incoming materials. 

Burr-Brown's DC/DC converters are leading the industry in reliability. Our 
products have some of the highest predicted MTTFs for DC/DC converters. 
The Advanced Reliability Options available enhance reliability to even 
higher levels. For example, our industry standard PWR700A (V, N = 5VDC, 
V 0UT = 5VDC, Regulated, 5W) has a predicted MTTF of 1,371,486 hours 
(per MIL-HDBK-217 Rev. E, circuit-stress analysis method, +25°C, ground 
benign). Under /G screening that number rises dramatically to 2,338,585 
hours. The PWR700A/T has a whopping 3,052,850 hours at +25°C! This is 
nearly 350 years! 

Our Quality Assurance Department performs all predicted MTTF calcula- 
tions per MIL-HDBK-217 Rev. E, circuit-stress analysis method. Some 
manufacturers only include "critical" components, or use the less realistic 
parts-count method. Company policy requires a predicted MTTF of at least 
20,000 hours at +85°C for all new DC/DC converter releases. For a nominal 
fee, (waived for large orders) we will calculate the predicted MTTF of any 
Burr-Brown DC/DC converter. Demonstrated MTTF is also available on 
selected models. 

RELIABILITY 

Customers may also choose one of two additional levels of screening to meet 
specific requirements. Screening is available on most standard models. The 
advanced reliability program is designed to reduce infant mortality, rework, 
field failures, and equipment downtime. Screening processes are summa- 
rized on the following page. 
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Quality Assurance & Reliability 



STANDARD MANUFACTURING PROCESS 

I 

Incoming Material Inspection 
Per MIL-S-19500 
I 

Component Attachment 
1 00% Internal Visual Inspection 
1 00% Electrical Test 



1 00% Final Electrical Test 
I 

External Visual 

I 

QA Lot Acceptance Testing 



/G-LEVEL I SCREENING 

I 

Standard Manufacturing Process 

I 

Burn-in, MIL-STD-883 
Method 1 01 5, 1 60 hours, T. = +1 25°C 
I 

100% Final Electrical Test 

I 

QA Lot Acceptance Testing 



/T-LEVEL II SCREENING 

I 

Standard Manufacturing Process 

I 

Stabilization Bake, MIL-STD-883, 
Method 1008, 24 hours, T A = +125°C 
I 

Temperature Cycling, MIL-STD-883, 
Method 1015, 160 hours, (-55°C to +125°C) 

I 

Burn-in, MIL-STD-883, 
Method 1015, 160 hours, T A = +125°C 
I 

100% Final Electrical Test 

I 

QA Lot Acceptance Testing 
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POWER CONVERSION GLOSSARY 



Ambient Temperature — The average temperature of the environment immediately surrounding the 
power supply. 

Breakdown Voltage — The voltage level causing insulation failure. 

Cross-Regulation — In a multiple output power supply, the percent voltage change at one output 
caused by the load change on another output. 

Crowbar — An over-voltage protection circuit that rapidly places a low resistance shunt across the 
power supply output terminals if a predetermined voltage is exceeded. 

CSA — Canadian Standards Association. An independent Canadian organization concerned with 
testing for public safety. 

Current Limiting — An electronic overload protection circuit limiting the maximum output current 
to a preset value. 

Derating — Practice of applying components or devices at a lower stress level than specified capa- 
bilities to reduce the occurrence of stress-related failures. 



100 




= I 

UJ o 75 _ 
5 °- 
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H a 50- 




a- 3 
H u. 




O ° 25 - 









Specification Temperature Range J 

Operating Temperature Range 





TEMPERATURE 

FIGURE 1. Derating Curve. 
Dielectric — An insulating material between conductors. 

Dielectric Withstand Voltage — The voltage an insulating material will withstand before flashover 
or puncture. See also Hi-Pot Test, Isolation. 
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Power Conversion Glossary 



Drift — A change in output over a period of time independent of input, environment, or load. 

Efficiency — The ratio of the total output power to the total input power, expressed as a percentage, 
under specified conditions. 

Electromagnetic Interference (EMI) — Any electronic disturbance that interrupts, obstructs, or oth- 
erwise impairs the performance of electronic equipment. 

EMI — Abbreviation for Electromagnetic Interference. 

ESL — Abbreviation for Equivalent Series Inductance. 

ESR — Abbreviation for Equivalent Series Resistance. 

Equivalent Series Inductance (ESL) — The amount of inductance in series with an ideal capacitor 
that exactly duplicates the performance of a real capacitor. 

Equivalent Series Resistance (ESR) — The amount of resistance in series with an ideal capacitor 
that exactly duplicates the performance of a real capacitor. 

Faraday Shield — An electrostatic shield between input and output windings of a transformer. This 
can be used to reduce coupling capacitance. 

Flyback Converter — A power supply switching circuit that normally uses a single transistor. 
During the first half of the switching cycle, the transistor is on and energy is stored in a transformer 
primary. During the second half of the switching cycle, this energy is transferred to the transformer 
secondary and the load. 



X 
HI 



-M- 
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X 

HI 



PWM 


4 


Isolation 


■* 
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Amplifier 



FIGURE 2. The Flyback Converter. 

Foldback Current Limiting — A power supply output protection circuit whereby the output current 
decreases with increasing overload, reaching a minimum at short circuit. This minimizes internal 
power dissipation under overload conditions. Foldback current limiting is normally used with linear 
regulators. 

Forward Converter — A power supply switching circuit that transfers energy to the transformer 
secondary when the switching transistor is on. 
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Power Conversion Glossary 
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FIGURE 3. The Forward Converter (With Output PI Filter). 

Ground Loop — A condition causing undesirable voltage levels when two or more circuits share a 
common electrical return or ground lines. 

Hi-Pot Test (High Potential Test) — A test performed by applying a high voltage for a specified time 
to two isolated points in a device to determine adequacy of insulating materials. 



Input Line Filter — A low-pass or 1 
noise fed to the supply. 

Input PI Filter— See PI Filter. 



• at the input of a power supply that reduces line 



Input Voltage Range — The range of input voltage values for which a power supply or device 
operates within specified limits. 

Isolation Capacitance — The capacitance across the isolation barrier. 
Isolation Resistance — The resistance across the isolation barrier. 
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FIGURE 4. Isolation Resistance And Capacitance. 
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Power Conversion Glossary 



Inverter — A device that changes DC power into AC power. 

Isolation — The electrical separation between two circuits, or circuit elements. 

Isolation Voltage — The maximum AC or DC specified voltage that may be continuously applied 
between isolated circuits. 

Leakage Current — The AC or DC current flowing from input to output and/or chassis of an isolated 
device at a specified voltage. 

Line Regulation — The percentage change in output due to the input voltage varying over its 
specified limits, at specified load values, with all other factors constant. 

Linear Regulation — A regulation technique wherein the control device, such as a transistor, is 
placed in series or parallel with the load. 

Load Decoupling — The practice of placing filter components at the load to attenuate noise. 

Load Regulation — 1) Static: The change in output voltage as the load is changed from specified 
minimum load to maximum and maximum to minimum, with all other factors held constant. 

2) Dynamic: The change in output voltage expressed as a percent for a given step change in load 
current. Initial and final current value and the rates of change must be specified. 

Logic Inhibit/Enable — A referenced or isolated logic signal that turns a power supply output off or 
on. 

MTBF — Abbreviation for Mean Time Between Failure. 
MTTF— Abbreviation for Mean Time To Failure. 

Mean Time Between Failure — The average length of time between system failures, exclusive of 
infant mortality and rated end-of-life. An established method of calculating MTBF is described in 
the most recent edition of MIL-HDBK-217. 

Mean Time To Failure — The equivalent of MTBF for non-field-repairable units. 

No Load Voltage — Terminal voltage of a supply when no current is flowing in external circuit. 

Noise — The aperiodic random component on the power source output that is unrelated to source and 
switching frequency. Unless specified otherwise, noise is expressed in peak-to-peak units over a 
specified bandwidth. See Ripple. 

Nominal Value — The stated or objective value of a quantity or component, which may not be the 
actual value measured. 

Operating Temperature Range — The range of ambient, baseplate, or case temperatures through 
which a power supply is specified to operate safely. 

Output Filter — One or more discreet components used to attenuate output ripple and noise. 

Output Ripple and Noise — See Periodic and Random Deviation. 

Output Voltage Accuracy — The tolerance in percent of the output voltage. 

Overload Protection — A feature that senses and responds to current of power overload conditions. 

Over-voltage Crowbar — See Crowbar. 
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Power Conversion Glossary 



Over-Voltage Protection (OVP) — A feature that senses and responds to a high voltage condition. 
PARD — Abbreviation for Periodic and Random Deviation. 

Periodic and Random Deviation (PARD) — The sum of all ripple and noise components measured 
over a specified bandwidth and stated, unless otherwise specified, in peak-to-peak values. 

PI Filter — A filter consisting of two line-to-line capacitors and a series inductance in a Ji 
configuration used to attenuate noise and ripple. 



FIGURE 5. PI Filter. 

Post Regulation — Refers to the use of a secondary regulator on a power supply output to improve 
line/load regulation and to attenuate ripple and noise. 

Preregulation — The initial regulation circuit in a system containing at least two cascade regulation 
loops. 

PSMA — Abbreviation for Power Sources Manufacturers Association. 

Pulse-Width Modulation — A method of regulating the output voltage of a switching power supply 
by veering the duration, but not the frequency, of a train of pulses that drives a power switch. 

Push-Pull Converter — A power switching circuit that uses two or more switches driven alternately 
on and off. 
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FIGURE 6. Push-Pull Converter. 



PWM — Abbreviation for Pulse- Width-Modulation. 
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Power Conversion Glossary 



Rated Output Current — The continuous load current under which specifications of a power supply 
are determined. 

Reflected Ripple Current — The AC current generated at the input of a power supply or DC/DC 
converter by the switching operation of the converter, stated as peak-to-peak or RMS. 

Return — The name for the common terminal of the output of a power supply, it carries the return 
current for the outputs. 

Ripple — The periodic component at the power source output harmonically related to source or 
switching frequencies. Unless specified otherwise, it is expressed in peak-to-peak units over a 
specified bandwidth. 

Short-Circuit Protection — A protective feature limiting the output current of a power supply to 
prevent damage. 

Soft Start — Controlled turn on to reduce in-rush current. 

Split Bobbin Winding — The method of winding a transformer whereby the primary and secondary 
are wound side-by-side on a bobbin with an insulation barrier between the two windings. 

Stability — The percent change in output parameter as a function of time, with all other factors held 
constant, following a specified warm-up period. 

Stand-By Current — The input current drawn by a power supply under no load conditions. 

Switching Frequency — The rate at which a DC voltage is switched in a converter. 

Temperature Coefficient — The average percent change in output voltage per °C change in ambient 
temperature over a specified temperature range. 

Temperature Range, Specification — The range of temperatures under which the power supply 
operates fully within all specifications. 

Temperature Range, Operating — The range of temperatures under which it is safe to operate but 
one or more parameters might go out of specification. 

Temperature Range, Storage — The range of temperatures through which an inoperative power 
supply can remain in storage without degrading its subsequent operation. 

Transformer — Device that transfers energy from one circuit to another by means of electromagnetic 
induction. 

Transient Recovery Time — The time required for the output voltage of a power supply to settle 
within specified output accuracy limits following a sudden change in line or load. 

UL — Abbreviation for Underwriters Laboratories Incorporated. 

UPS — Abbreviation for Uninterruptible Power Supply. 

VDE — Abbreviation for Verband Deutscher Elektotechniker. A West German organization that tests 
equipment for public safety and emitted noise. 

Voltage Balance — The difference in magnitude, in percent, between differential tracking output 
voltages of a power supply where the voltages have equal nominal values with opposite polarities. 

Warm-Up Drift — The change in output voltage of a power source from turn-on until it reaches 
thermal equilibrium at specified operating conditions. 
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TESTING ISOLATION 
BARRIER CHARACTERISTICS 

The insulation and spacing of most PWR products are tested to meet the 
dielectric withstand requirements of UL544, paragraph 31. Check each 
product data sheet for details of its isolation properties. A 60Hz essentially 
sinusoidal potential is applied between the primary and secondary for a 
period of one minute. The potential used for this test is twice the maximum 
rated voltage plus 1000V. 

Dielectric withstand testing is intended to be done at the manufacturer's site 
only. This test should not be repeated. Exposing the dielectric material of the 
isolation barrier to repeated testing causes microscopic carbonizing of the 
dielectric, resulting in a weakened barrier. A low resistance path will 
eventually be created across the barrier. 

PRESERVING ISOLATION CHARACTERISTICS 

If intrinsic safety is required, care should be taken in the layout and assembly 
of the printed circuit board (PCB) to avoid degrading the isolation barrier of 
the DC/DC converter. Precautionary measures include cleaning the PCB 
prior to installing the PWR product. Some products come with standoffs 
built into the packaging to ease the cleaning procedure after installation. If 
not, use non-conductive spacers to keep the DC/DC converter off the PCB. 
Clean regularly to insure no contaminates accumulate under the unit. Use an 
epoxy solder mask to isolate PCB conductive traces which must run under 
or close to the converter. Do not use conductive inks on the PCB under the 
unit; e.g. inks used in inspection stamps or component identification 
marking. 
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OUTPUT POWER DISTRIBUTION 

Figure 1 shows the recommended method of connecting multiple loads to 
the converter. Single point distribution prevents ground loops and interac- 
tion between parallel load circuits. 




FIGURE L Recommended Power Distribution. 



LOW NOISE CONSIDERATIONS 

Large ground planes are recommended because they serve as low induc- 
tance reference points for all components and increase the effectiveness of 
the shielding inside the DC/DC converter. The shield is usually attached to 
input common. If this is not a "quiet" reference, the shield, with its large 
physical area, could become a potential source of noise distortion. See the 
following two application notes for more information and application 
examples. 
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DC-TO-DC CONVERTER NOISE REDUCTION 



The inherent switching inside the DC-to-DC converter 
gives rise to potential sources of noise. This noise 
manifests itself on the output voltage as spikes at the 
switching frequency. Due to size and cost requirements, 
internal filtering is limited but usually adequate for most 
applications. When excessive noise is suspected, you 
must first rule out extraneous noise sources. Figure 1 
illustrates the recommended method for testing output 
voltage ripple and noise. 



Output 






-L ■ — " To Scope 




Grounded Probe Tip 



FIGURE I. Recommended Noise Measurement Method. 



If your circuit requires less noise than the supply is 
capable of, there are two preferred filter techniques — LC 
filters or an output filter capacitor. 

LC FILTERING 

For applications requiring higher accuracy, such as 
analog measurements, LC filters should be used on each 
channel to attenuate high-frequency noise. Because of 
the output filter capacitor already present in the DC-to- 
DC converter, adding an inductor and capacitor to the 
output creates a pi filter at half the user-capacitor cost 
(Figure 2). 



Internal 
Output C 
Capacitors 



i 



T 



X 



+Vom 



-Voot 



It is important that the inductor wire size can carry the 
load current, including a safety factor, and that the core 
docs not saturate. Also notice that the DC resistance of 
the inductor is outside the feedback loop for regulated 
units and subsequently degrades that regulation. 
I.C filters arc generally used only where very accurate 
analog measurements arc being taken, and the power 
supply rejection is poor at the ripple frequency. A much 
more common filtering technique is the output filter 
capacitor. 

CHOOSING AN OUTPUT CAPACITOR 

The saying "the more the better" is definitely not appli- 
cable to output capacitors of switching type power 
supplies. The basic design equations of the supply rules 
out any brute force approach. The parameter of major 
concern is the Effective Series Resistance (ESR). ESR is 
due to stray resistance inside the electrolytic capacitor 
that becomes significant at switching power supply 
frequencies and higher. Together with Effective Series 
Inductance (ESL), ESR can be modeled as the equivalent 
circuit shown in Figure 3, 




Frequency (Hz) 
'Improvement from paralleling several 
capacitors with equal total capacitance 



FIGURE 2. Output "PI" Filters. 



FIGURE 3. Typical Log/ Log Impedance Plot for 
Aluminum Electrolytic Capacitor. 

ESR is also a function of temperature and actually 
decreases as temperature is increased. This temperature 
dependency is particularly strong in the below zero range 
as shown in Figure 4. This, together with decreasing 
capacitance (Figure 5), can prove fatal to a switcher 
design that performed well on the bench. 
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Temperature (°C) 



FIGURE 4. ESR Ratio Relative to Room 
Temperature. 
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FIGURE 5. Capacitive Ratio Relative to Room 
Temperature. 



The ESR becomes, in effect, a voltage divider with the 
internal output resistance of the supply. Therefore, the 
lower the ESR, the better suited the capacitor is for 
filtering the output of a switching type power supply. As 
the load increases, the capacitors' ripple current increase, 
causing a larger drop across the ESR, and consequently, 
a larger output ripple voltage (seen as noise). A com- 
monly used method for estimating ESR is by means of 
the equation: 

ESR = DF X 0.01/27rfC 



Where DF is given in %, f is given in hertz, and C is given 
in farads. Dissipation factor (DF) is a function of 
frequency and is useless if given at less than 1kHz. (If 
given at lower frequencies it is more indicative of 
equivalent parallel resistance). If given at 1kHz or greater, 
the above equation applies. Typical values are 8% to 24% 
at 1kHz for solid tantalums, and 0.1% to 3% at 1kHz for 
ceramics, and 8% at 120Hz for aluminum electrolytics. 
Most tantalum and aluminum electrolytic capacitor 
manufacturers do not specify the ESR, probably because 
it is not worth bragging about. One way of reducing 
ESR in design is to put two or more capacitors in 
parallel that add to the needed capacitance and reduce 
the ESR by the parallel resistance relation (see note in 
Figure 3). The second capacitor may be 1/ 10 or 1/100 the 
capacitance of the first, since it will provide bypassing for 
higher frequencies. 

There are two basic families of electrolytic capacitors 
from which to choose: aluminum and tantalum. Alumi- 
num types are available in many quality grades and 
fabrication techniques. Tantalum types come in foil, 
solid, and wet-slug subtypes. At first this may present a 
bewildering array of choices, but these can quickly be 
reduced by your particular need. Cheap aluminum electro- 
lytics of questionable quality are often used but all to 
frequently this leads to actual noise generation, with 
poor reliability and in general, criticisms of high fre- 
quency switching type supplies. Good quality aluminum 
electrolytics probably provide the best compromise, if 
one must be made, between cost and performance. These 
are "computer grade" and other types made especially 
for switchers. Some have specialized construction that 
produce very low ESR and ESL rather than low cost. 
The outstanding feature of all tantalum types is their 
high capacitance to volume efficiency. This is particularly 
seen in the wet-slug tantalum, an undisputed winner in 
the capacitance versus volume contest. Solid tantalums 
appeal where there is a great emphasis on longevity, both 
shelf life and operating life. The foil-type tantalum is a 
very good capacitor for switchers but is not cost compe- 
titive with aluminum types. Where switching frequencies 
are very high (1MHz and greater) and current demands 
are low, nonelectrolytic capacitors will probably replace 
the previously discussed electrolytics, providing bypassing 
at high frequencies where the ESL of electrolytics 
becomes too high. 

In addition to considering the capacitance, ESR, ESL, 
and appropriate voltage derating for the application, 
most capacitors have a maximum rms ripple current (or 
max rms ripple voltage) rating which should not be 
exceeded. Ripple current can be estimated by i rm s = 
ip-p/3.5 (or Vrms = Vp-p/3.0). These ratings are too often 
ignored, but the stress produced by exceeded ripple will 
adversely effect the lifespan of the output filter capacitor. 
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The effect of ripple current flowing in the output capacitor 
is the dissipation of heat in the capacitor's ESR. Heat 
kills electrolytics in two ways — electrolytic depletion and 
electrolytic evaporation. The rate at which the electrolyte 
is lost depends on the elecytrolyte itself and the capacitor's 
internal structure. But whatever that rate, tests by alum- 
inum capacitor makers indicate it nearly doubles for 
each 10°C rise in temperature. Thus, each 10°C rise 
nearly cuts the usable life of an aluminum capacitor in 
half. The best approach to counter this problem is to use 
capacitors designed and rated for higher temperatures. 
Whatever capacitor is selected, its effective use depends 
greatly upon wiring techniques. For example, inductance 
can become dominant if good wiring practices are not 
followed and a low ESL requirement can be reduced 
through very careful wiring. Place the capacitor as close 
as possible to the load rather than the power supply. The 
reason for this is the presence of inductance in the wire 
or PCB trace and the existing output capacitor inside the 
supply. A small pi filter is formed furthering the reduction 
of noise. Capacitor lead length including circuit wiring 
on both sides of the capacitor should be minimized. 
Short, wide straps are the best and these can be paralled 
for further reduction in self-inductance. 

It's true that good capacitors have played a big role in 
making switching type power supplies a technological 
and commercial success, but this success has inspired the 
capacitor makers to devise even better suited types. 
Because of this impetus and the versatility of the switch- 
ing power supply, it is dificult to say that one type of 
capacitor is inherently better than another. Most capaci- 
tor manufacturers are willing and able to provide advice 
that would help you in your decision. 

EXAMPLE: FILTERING THE PWR623 

The circuit in Figure 6, developed for and in use by a 
customer, is representative of the necessary considerations 
in filtering high frequency switching power supplies. In 



PWR6238 
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1CXVH Inductors: Siemens B78108-S1104 
l/^F Capacitors: Sprague 150D105 X9020A2 



FIGURE 6. Filter Circuit for DC/ DC Converter. 



designing a filter to reduce the ripple and noise of the 
PWR623, an LC configuration was chosen to maximize 
ripple attenuation. The Siemens bobbin core was selected 
for its excellent current rating while the Sprague tantalum 
capacitor was selected for its relatively good ESR. The 
capacitor is also comparatively compact which lends it 
to use on printed circuit boards. In choosing values for 
the components, the calculated break (or 3dB) frequency 
should be significantly less than the ripple frequency. A 
first order analysis will contain several sources of error. 
These errors include the effects of loading, internal 
resistance, ESR of the inductor, and most importantly the 
ESR and ESL of the capacitor. In a first order analysis 
of an LC filter, the break frequency can be found by 
setting the inductive reactance equal to the capacitive 
reactance and solving for frequency (f). 

- 1 
27rfC 



27TfL = 



= 1 



f = 



2n " VlC 



For our example the inductor was lOOiiH and the 
capacitor was l^iF. This yielded a break frequency of 
15.92kHz (Figure 7), which is an order of magnitude 
below the ripple frequency of the PWR6XX series 
(approximately 160kHz). 

The PWR623 product data sheet shows a typical ripple 
of 30mVp-p. Upon bench testing the circuit (Figure 6) at 
rated load (±67mA), the noise was reduced to below the 
capabilites of the general test equipment being used. 
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FIGURE 7. Linear First Order Approximation of 
Filter Circuit. 
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MINIMIZING THE EFFECTS OF 
DC/DC CONVERTER SWITCHING NOISE 



When dealing with high frequencies, the interaction 
between devices requires extreme care in setup. Some 
devices are more susceptible to high frequency noise. 
This unwanted interaction can ruin the performance of 
otherwise excellent devices. For our example we will 
look at the interaction between a DC-to-DC converter's 
high frequency noise and a wide band isolation ampli- 
fier. The DC to DC converter is the model PWR74 and 
the isolation amplifier is the ISO100. 

At first, the use of DC/ DC converters may seem trivial. 
You simply apply a DC voltage to the input and obtain 
one or more isolated DC voltages at the output. In prac- 
tice though, things are not that simple. The switching 
action of the converter's internal circuitry can cause 
noise at its input, ripple at its output, and radiated inter- 
ference into adjacent circuits. 

All of these undesirable effects can be minimized by the 
techniques given in this application note. This example, 
developed for and in use by a customer, typifies the mea- 
sures that can be taken to optimize practical DC/ DC 
converter applications. 
The following parts were used: 

DC/ DC converter PWR74 

Isolation amplifier ISO100 

L1-L5 IOOmH RF inductor 

CI IOmF 

C2-C5 1/iF 

C6-C9 Ol^F 

CIO 5pF 

R1,R2 1MO 

R4 2Mfl 

Zl, Z2 Offset voltage span. 

R5, R6 Dimensioning as required. 

R3/C11 Low-pass filter at output. 

Dimensioning as required. 

CIRCUIT 

In order to be more universally applicable, this circuit 
(see Figure 1) was designed for three-port isolation. Thus 
the input from the power supply is isolated from both 
the input and output sides of the amplifier, which are 
isolated from each other. The circuit is configured with 
Rl = R2 = lMft providing unity gain. Selection of non- 
inverting unipolar or non-inverting bipolar mode is 
made through jumpers Jl and J2 as shown on the 
schematic. Setting jumper J3 provides offset adjustment 
through an auxiliary voltage stabilized with zener diodes. 



To suppress any tendency toward oscillation, reduce 
peaking of frequency response, and limit output noise, 
the output stage is slightly compensated with CIO = 5pF. 
Ceramic bypassing capacitors were used for each supply 
voltage for both input and output sides directly at the 
IC. (C6 - C9 = .OlfiF). Finally, the output voltage is 
available directly at output 1 or through a low-pass filter 
at output 2. 

PCB 

Ground planes relating to the three isolation voltages are 
implemented on the component side of the PC board 
(see Figure 2). Each is separated by a space sufficient to 
assure high-voltage isolation. These planes offer low- 
inductance reference points required by RF applications 
and also provide guarding for sensitive signal lines. 
Leakage current across the PCB isolation barriers are 
minimized by guarding both rows of pins with low- 
resistance paths to their respective commons. This is 
done on the component as well as solder sides of the 
board. 

NOISE 

If the input voltage to the DC/ DC converter is not 
"clean", its effect on the amplifier will have to be mini- 
mized. Using the internal capacitor present in the 
PWR74, a pi filter was constructed with LI = IOOjiH and 
CI = 10/iF. In addition, the filter suppresses the reflec- 
ted ripple current of the DC/DC converter caused by the 
dynamic current component at its switching frequency 
(about 500kHz). This is of major importance if other 
circuits are supplied by the input voltage. 

Each of the PWR74 output voltage ports contains an 
internal filter capacitor. An LC filter (L2 - L5 = IOO/iH, 
C2 — C5 = ljiF) was used for additional ripple 
suppression. The filtering of high frequency noise directly 
at its source not only eliminates conducted noise, but 
also simplifies circuit layout. The high frequency of the 
PWR74 demands low effective series resistance (ESR) 
capacitors for the input and output filters (CI — C5). 
For this reason ceramic caps were used. 
The PWR74 internal shielding is connected to the — Vm 
pin of the converter. This "quiet" ground, with respect to 
radio frequencies, is absolutely necessary for efficiency in 
shielding radiated noise. RF oscillations on the shield not 
only would jeopardize its desired effect, but also would 
become a potential source of distortion to other circuitry. 
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OTHER APPLICATION CONSIDERATIONS 

1. For long input lines to the ISO100, use shielded or 
twisted pair cable. 

2. The ISO100 Input Common (pin 18) and -In (pin 17) 
should be grounded through separate lines. The Input 
Common can carry large DC currents and may cause 
feedback to the signal input. 

3. Care should be taken to minimize external capacitance 
across the isolation barrier. 

4. Distance across the isolation barrier between external 
components and conductor patterns should be maxi- 
mized to reduce leakage and arcing. 

5. Use of conformally coated printed circuit boards is 
recommended. 

6. When in the unipolar mode, the reference currents 
(pins 8 and 16) must be terminated. Iin should be 
greater than 20nA to keep internal LED on. 

7. The noise contribution of the reference currents will 
cause the bipolar mode to be noisier than the unipolar 
mode. 

8. The maximum signal output voltage swing is deter- 
mined by Iin and RE 

Vmax swing ~~ Iin max X RF 
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FIGURE 2. PCB Layout Diagram 



FIGURE I. Example Circuit Diagram. 
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BURR -BROWN® 



PWR70 



ISOLATED DC/DC CONVERTER 
Low Cost— Unregulated Outputs 
OUTPUT POWER TO 3 WATTS 



FEATURES 

• TESTED IN COMPLIANCE WITH UL544 

• OUTPUT POWER TO 3 WATTS 

• HIGH ISOLATION VOLTAGE ZOOOVpeak 

• SIX-SIDED SHIELDING 

• INPUT AND OUTPUT FILTERING 

• LOW PROFILE PACKAGE 0.4" HIGH 

DESCRIPTION 

The PWR70 is a single-channel, dual-output 
DC/ DC converter designed for general purpose 
power conversion applications where high efficiency 
is more important than load regulation. 

The PWR70 provides a plus and minus output vol- 
tage approximately equal to the input voltage mag- 
nitude. It operates over an input voltage range of 
10VDC to 18VDC. Isolation voltage is a minimum 
of 2000 Vpk.. 



APPLICATIONS 

• SPOT REGULATOR 

• POWER FOR DATA ACQUISITION. 
OP AMPS. ETC. 

• PROCESS CONTROL 

• PORTABLE EQUIPMENT 

• TEST EQUIPMENT 



Six-sided shielding suppresses electromagnetic 
radiation which could disturb sensitive analog mea- 
surements or interfere with system timing signals. 
Input filtering minimizes reflected ripple current. 
Output ripple voltage and switching transients are 
reduced by filtering the PWR70 outputs. 

The PWR70 is tested in compliance with UL544 
dielectric withstand voltage requirements for pri- 
mary circuits. 



SIMPLIFIED CIRCUIT DIAGRAM 
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ELECTRICAL 

AtT. = *25 C. -V IM 















JAL LOi 


















"VARY 

"One c 
_const 










NG LOAO"~^ 

utput | 

ant 15mA load, 






other output vary current. 

1 1 1 





Output Current (mA) 

























±3mA 


LOA 


D 
























30 mA 


LOA 


J 



-2 

-65 -35 -5 25 55 85 115 145 
Ambient Temperature (°C) 



FIGURE I. Load Regulation. 



ABSOLUTE MAXIMUM RATINGS 



FIGURE 2. Temperature Drift. 
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MECHANICAL 
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CONDITIONS 
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Material: Black Epoxy 
Weight: 15 gm. (0.53 oz.) 
Grid: 2.50mm (0.10") 



CONNECTION DIAGRAM 
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BURR -BROWN ® PWR71 



ISOLATED DC/DC CONVERTER 
Four Isolated Channels - Dual, Unregulated Outputs 
3 WATTS RATED OUTPUT POWER 



FEATURES 

• TESTED IN COMPLIANCE WITH UL544 

• OUTPUT POWER TO 3 WATTS 

• HIGH ISOLATION VOLTAGE 1000V PE ak 

• SIX-SIDED SHIELDING 

• INPUT AND OUTPUT FILTERING 

• LOW PROFILE PACKAGE 0.4" HIGH 

DESCRIPTION 

The PWR7 1 is a four-channel, dual-output, unregu- 
lated DC/ DC converter designed for general pur- 
pose power conversion applications where high 
efficiency is more important than load regulation. 

The PWR71 has four isolated plus and minus out- 
put voltages approximately equal to the magnitude 
of the input voltage. It operates over an input vol- 
tage range of 10VDC to 18VDC. Rated output 
current for the PWR71 is 25mA per output or a 
total of 200mA for all outputs. 

Isolation voltage between the input and any of the 
four output circuits is 1000V PK continuous. This 
same isolation specification applies between any of 
the four dual outputs. 



APPLICATIONS 

• SPOT REGULATOR 

• POWER FOR DATA ACQUISITION. 
OP AMPS, ETC. 

• PROCESS CONTROL 

• PORTABLE EQUIPMENT 

• TEST EQUIPMENT 



A continuous connection between an output and its 
common will not damage the PWR7 1 . Short circuit 
protection is accomplished by using power 
MOSFETs in the PWR71 input circuitry. 

Six-sided shielding suppresses electromagnetic 
radiation which could disturb sensitive analog mea- 
surements or interfere with system timing signals. 
Filtering the PWR71 input and outputs minimizes 
the effects of electrical noise on the source and loads 
of the converter. 

Each PWR71 is tested in compliance with UL544, 
VDE750, and CSA C22.2 dielectric withstand spec- 
ifications. In addition, barrier leakage current is 
100% tested. 
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SPECIFICATIONS 

ELECTRICAL 
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_18VDC 
_ 500 mA 



TYPICAL PERFORMANCE CURVES 
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TYPICAL APPLICATIONS 



CONNECTION DIAGRAM 
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PWR72 



BURR-BROWN® 

HU 



PWR72 



Wide Input Voltage Range— 5VDC to 22VDC 
UNREGULATED DC/DC CONVERTER 



FEATURES 

• Low Price 

• High Power Output: 3W, minimum 

• Wide Input Voltage Range: 5VDC to 22VDC 

• Isolation Barrier 100% Tested per UL544, VDE750, 
and CSA C22.2 Dielectric Withstand 

• Isolation Barrier Leakage Current 100% Tested at 
240VAC: 3/A maximum 

• Low Isolation Barrier Capacitance: lOpF 

• Single-Channel, Dual Output 



DESCRIPTION 

The PWR72 is a 3W, single-channel, dual-output 
DC/ DC converter designed for low cost spot power 
conversion and ground elimination applications. 
It provides a plus and minus output voltage approx- 
imately equal to the input voltage magnitude. The 
PWR72 operates over a wide range of input voltages 
from 5VDC to 22VDC. Its unregulated outputs give 
the PWR72 high efficiency power conversion. 

Surface-mounted devices and manufacturing pro- 
cesses are used in the PWR72 to give the user a 
device which is more environmentally rugged than 
most DC/ DC converters. The use of surface-mounted 
technologies also gives the PWR72 superior isola- 
tion voltage. A third advantage of using surface- 
mounted technologies is low manufacturing cost. 



CONNECTION DIAGRAM 



ORDERING INFORMATION 




Device Family 

PWR indicates DC/ DC converter - 
Model Number 



PWR 72 /G 



[Bottom View] 

TYPICAL APPLICATION 



Reliability Screening 
No designator indicates standard manufacturing 
processing 

/ G indicates Level I screening — burn-in only 
/ T indicates Level II screening — stabilization 
bake, temperature cycling, and burn-in 
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PWR72 



SPECIFICATIONS 



ELECTRICAL 

At T A = +25"C, +V| N = 15VDC. and Iqut - ±100mA unless otherwise noted. 



Parameter 


Conditions 


Mln 


Typ 


Max 


Units 


INPUT 












Rated Voltage 






15 




VDC 


Voltage Range 




5 




22 


VDC 


Input Current 


I LOAD = 




40 




mA 




I load = Hated Load 




260 


330 


mA 


Ripple Current 


I LOAD = 




15 




mA, pk 




I load = Rated Load 




150 




mA, p-p 


ICAI AXIfltd 
IbULAI IUN 












Rated Voltage 




1000 








Test Voltage 


fiHc or CDH7 

ousec, ounz 


3000 








Resistance 






in 

"J 




ro 


Capacitance 






10 




P F 


Leakage Current 


Vtso — dWVf\Kj, OUMZ 






3 


fiA 


OUTPUT 












Rated Voltage 






±15 




VDC 


Voltage Range 


lour — No Load 


±15 




±20 


VDC 




loin — nateo Load 


±14.25 




±15.75 


VDC 


Rated Power 




3 






W 


Rated Current 




100 






mA 




Total of all outputs 


200 






mA 


Current Range 


Each output 







±150 


mA 




Total of all outputs 







300 


mA 


Line Regulation 


10VDC> V IN >18VDC 




1.15 




V/V 


Load Regulation 


OmA > I load > 100mA 




15 




mV/mA 


Ripple Voltage 


(load = 




30 




mV. pk 




I load = Rated Load 






150 


mV. pk 


TEMPERATURE 












Specification 




-25 




+85 


°C 


Operation 




-40 




+100 


°c 


Storage 




-55 




+125 


°c 



OUTPUT VOLTAGE VS LOAD CURRENT 

19 



11 





V IN = 15VDC 
Each output 
Innrifid to 




in 


dJcate 


/alue 



















o 

9 20 















w 








9 






Each output 
to indicate v 


oaded 
lue 



50 100 150 20C 
Load Current (mA) 

INPUT CURRENT VS LOAD CURRENT 
400 



10 15 20 
Input Voltage (VDC) 
POWER DERATING 























15VDC 
output 
icate vt 
1 






"V,N = 

Each 
to inc 


oaded 
lue 



50 100 150 
Load Current (mA) 



200 



50 100 150 200 
Ambient Temperature (°C) 



ABSOLUTE MAXIMUM RATINGS 







Output Short-Circuit Duration 


Momentary 




3W 


Junction Temperature 


+175°C 




13°C/W 


Lead Temperature 









MECHANICAL 



(28.58 ±0.38) 



BU WW BROWN ■ 

IMS 

PWR72 



1.1 25 ±0.015 
(28.58 ±0.38) 



(Top View) 



















~T~ 
























M 
1- 
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4 








■4 


► 
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h 


















-i 


H 
>- 


- 




















































































































(E 


01 


on 


iV 


ev 












(Side View) 



(10.41) 
_L_ 



(4.32) 



0.040 ±0.003 



(1.02 ±0.08) 



NOTES: 

All dimensions are in inches (millimeters) 
GRID: 0.100 inches (2.54 millimeters) 
MATERIAL: Low thermal resistance molding 
compound which has excellent chemical 
resistance, wide operating temperature range 
and good electrical properties under high 
humidity environments. Lead material is 
brass with a hot-solder-dipped surface to 
allow ease of solderability. 
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PWR74 



BURR -BROWN- 



| BE =3| PWR74 



ISOLATED DC/DC CONVERTER 
Two Isolated Channels -Dual, Unregulated Outputs 
OUTPUT POWER TO 3 WATTS 



FEATURES 

• TESTED IN COMPLIANCE WITH UL544 

• OUTPUT POWER TO 3 WATTS 

• HIGH ISOLATION VOLTAGE I500Vp E ak 

• SIX-SIDED SHIELDING 

• INPUT AND OUTPUT FILTERING 

• LOW PROFILE PACKAGE 0.4" HIGH 



APPLICATIONS 

• SPOT REGULATOR 

• POWER FOR DATA ACQUISITION. 
OP AMPS. ETC. 

• PROCESS CONTROL 

• PORTABLE EQUIPMENT 

• TEST EQUIPMENT 



DESCRIPTION 

The PWR74 is a two-channel, dual-output DC/DC 
converter designed for general purpose power con- 
version applications where high efficiency is more 
important than load regulation. 

The PWR74 provides two isolaied plus and minus 
output voltages approximately equal to the input 
voltage magnitude. It operates over an input vol- 
tage range of 1 V DC to 20 VDC. Isolation voltage is 
a minimum of 1500 V PK . 



SIMPLIFIED CIRCUIT DIAGRAM 



Six-sided shielding suppresses electromagnetic 
radiation which could disturb sensitive analog mea- 
surements or interfere with system timing signals. 
Input filtering minimizes reflected ripple current. 
Output ripple voltage and switching transients are 
reduced by filtering the PWR74 outputs. 

Momentarily connecting an output pin to its output 
common will not damage the PWR74. Short-circuit 
protection is accomplished by using power 
MOSFETs in the PWR74's input circuitry. 

The PWR74 is tested in compliance with UL544 
dielectric withstand voltage requirements for pri- 
mary circuits. 



-»-o-b 



CONTROL 
CIRCUITRY 



Hi 
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PWR74 

SPECIFICATIONS 



ELECTRICAL 

At Ta = +25°C. + Vi N = 15VDC. and lour * ±25mA unless otherwise noted. 



PARAMETER 


CONDITIONS 


MIN 


TYP 


MAX 


UNITS 


INPUT 












Rated Voltage 






15 




VDC 


Voltage Range 




10 




20 


VDC 


Input Current 


lour = No Load 




55 


75 


mA 




lour = Rated Load 




155 


175 


mA 


Ripple Current 


lour = No Load 




80 




mA. p.p 




lour = Rated Load 




100 




mA, p.p 


ISOLATION 












Rated Voltage 1 " 


60 sec. 60 Hz, 4000 V™ 


1500 






v™ 


Resistance 






10G 




a 


Capacitance 










P h 


Leakage Current 


V,so ■ 240VAC. 60Hz 






2 


0k 


OUTPUT 












Rated Voitage 


- £0 O _ 1 A — *oO \j 




±15 




VDC 


Voltage Accuracy 








5 


% 


Rated Current 


-25°C < Ta < -85°C 




±25 




mA 


Current Range 









±50 


mA 


Line Reguation 


10VDC=rV,„>20VDC 




1.15 




WV 


Load Regulation 


±5mA > lour > ±25mA 




18 




mV/mA 


Ripple Voltage 


Iout = > No Load 




20 




mV, p.p 




Iout ■ > Rated Load 




40 


100 


mV, p.p 


TEMPERATURE 












Specification 




-25 




♦85 


°C 


Operating 




-55 




♦125 


"C 


Storage 




-65 




♦150 


°c 



NOTE: 1) Ratings apply input-to-input and are typical channel-to-channel. 




10 IS M 29 -» 25 75 13ft 1 40 80 120 

INPUT VOLTAGE (VDCl AMBIENT TEMPER AUTRE pC| AMBIENT TEMPERATURE ( Cl 

OUTPUT VOLTAGE «. INPUT VOLTAGE PW OH MANCE ™ TEM«*ATUIM OUTPUT POWER DEBATING 



ABSOLUTE MAXIMUM RATINGS 
















MECHANICAL 

A 



~* I 1 

C 





"1 




p 

i 


3 ■> 
S • 

• 2 

G = 

7 o 

" ' So 


p 





DIM 


INCHES 


MILLIMETERS 


MIN 


MAX 


MIN 


MAX 


A 


1,075 


1.175 


27.31 


29.85 


B 


1.075 


1.175 


27.31 


29.85 


C 


.350 


.420 


8.89 


10.67 





.018 


.022 


0.46 


0.56 


G 


.100 BASIC 


2.54 BASIC 


H 


085 


175 


2.16 


4.45 


K 


.150 


.350 


3.81 


8 89 


L 


.900 BASIC 


22.86 BASIC 


P 


500 BASIC 


12.7 BASIC 


R 


085 | 175 


2.16 | 4.45 



Material: Black Epoxy 
Weight: 15 gm. (0.53 oz.) 
Grid: 2.50mm (0.10") 



CONNECTION DIAGRAM 



BOTTOM VIEW 





♦Vox.. • 








-Vou.. • 


• -v„ 


-Voui? • 
COMMON, • 


• Urn 


♦Voun • 
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PWR1XX Series 



BURR -BROWN 




PWR1XX Series 



450mW Rated Output Power 
UNREGULATED DC/DC CONVERTER SERIES 



FEATURES 

• Isolation Voltage Tested per UL544, VDE750. and 
CSAC22.2 Dielectric Withstand Requirement 

• Barrier Leakage Current 100% Tested at 240 VAC 

• Single Channel 

• Single or Dual Unregulated Outputs 

• Wide Operating Temperature Range: -40°C to 
+100°C 

• Input and Output Filtering 

• Six-Sided Shielding 

DESCRIPTION 

The PWR1XX Series offers a large selection of 
unregulated 450m W DC/ DC converters for use in 



such diverse applications as process control, tele- 
communications, portable equipment, medical sys- 
tems, airborne and shipboard electronic circuits, 
and automatic test equipment. 

Thirty-six models allow the user to select input volt- 
ages ranging from +5VDC to +48VDC and output 
voltages of +5, +12, +15, ±5, ±12, or ±15V. 

Surface-mounted devices and manufacturing pro- 
cesses are used in the PWR1XX Series to give the 
user a device which is more environmentally rugged 
than most DC/ DC converters. The use of surface- 
mount technologies also gives the PWR1XX Series 
superior isolation voltage. Each PWR1XX Series 
unit is tested in compliance with the dielectric with- 
stand voltage requirements of UL544, VDE750, and 
CSAC22.2. 



CONNECTION DIAGRAM 



ORDERING INFORMATION 



+VOOT 




Device Family 

PWR indicates DC/ DC converter 
Model Number 



PWR IXX /G 



Selected from table of Electrical 
Characteristics 
Reliability Screening - 



TYPICAL APPLICATIONS 



No designator indicates standard manufacturing 
processing 

/ G indicates Level I screening — burn-in only 
/T indicates Level II screening — stabilization 
bake, temperature cycling, and burn-in 





1 3 

2 5 














Input 
Voltage 




Load 















(Single Output Moduli} 




(Dual Output Modala) 
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PWR1XX Series 



SPECIFICATIONS 

ELECTRICAL CHARACTERISTICS 11 





Nominal 
Input Voltage 


Rated 

Output Voltage 


Rated 

Output Current 


Maximum 
Input Current 


Model 


(VDC) 


(VDC) 


(rtiA) 


(mA) 


PWR100 


5 


5 


90 


180 


PWR101 




12 


38 


180 


PWR102 




15 


30 


180 


PWR 1 03 




±5 


±45 


180 


PWR104 




±12 


±19 


180 


PWR 105 




±15 


±15 


180 


PWR 106 


12 


5 


90 


75 


PWR 107 




12 


38 


75 


PWR 108 




15 


30 


75 


PWR 109 




±5 


±45 


75 


PWR 1 1 




±12 


±19 


75 


PWR1 1 1 




±15 


±15 


75 


PWR112 


15 


5 


90 


60 


PWR113 




12 


38 


60 


PWR1 14 




15 


30 


60 


PWR1 15 




±5 


±45 


60 


PWR1 16 




±12 


±19 


60 


PWR1 17 




±15 


±15 


60 


PWR118 


24 


5 


90 


40 


PWR119 




12 


38 


40 


PWR 120 




15 


30 


40 


PWR121 




±5 


±45 


40 


PWR 122 






±19 


40 


PWR 123 




±15 


±15 


40 


PWR 124 


28 


5 


90 


35 


PWR 125 




12 


36 


35 


PWR 126 




15 


30 


35 


PWR 127 




±5 


±45 


35 


PWR 128 




±12 


±19 


35 


PWR 129 




±15 


±15 


35 


PWR 130 


46 


5 


90 


20 


PWR131 




12 


38 


20 


PWR 132 




15 


30 


20 


PWR 133 




±5 


±45 


20 


PWR 134 




±12 


±19 


20 


PWR 135 




±15 


±15 


20 



COMMON SPECIFICATIONS' 1 



Parameter 




Min 


Typ 


Mai 


Unlu 


INPUT 

Voltage Range 
Input Ripple Current 


Iioad = Rated Load 


±20% 


of Rated 

30 


input 


mA, p-p 


ISOLATION 

Rated Voltage 
Test Voltage 
Resistance 
Capacitance 
Leakage Current 


60Hz, 60 seconds 
V,so = 240VAC 


1000 
3000 


10 

25 


5 


VDC 
Vp« 

an 

** 


OUTPUT 

Voltage Accuracy 
Voltage (No Load) 

Ripple Voltage 
Line Regulation 


Iload = Rated Load 
Vout = 5 Models 
Vout = 12 Models 

Vout = 15 Models 

Iloko = Rated Load 




50 
1 


±5 
7 
15 
18 


% 
VDC 
VDC 
VDC 
mV, p-p 
%/% 


TEMPERATURE 

Specification 

Operation 

Storage 




-25 
-40 
-55 




+85 
+100 
+125 


°C 

•c 
°c 



ABSOLUTE MAXIMUM RATINGS 





120% X Rated voltage 


Output Short-Circuit Duration 


Continuous to 




output common 


Internal Power Dissipation . . . 


1W 






Package Thermal Resistance . 


90°C/W 


Lead Temperature 









MECHANICAL 



NOTE: (1 ) Specifications typical at T« = +25-C, nominal input voltage, and rated output 
current unless otherwise noted. 



1.125 ±0.015 
(28.58 ±0.38) 



PWR1XX 

Marked with^ 
specific model 
number 
ordered 



1.125 ±0.015 



(28.58 ±0.38) 



(Top View) 



















-4- 








































1 




















■ A 


i 






-< 






























1 






-4 


-+- 









































































































Pin 4 is 
missing on 
single output 
models 



(Bottom View) 



(Side View) 



~1 

0.410 
(10.41) 

__i 



(4-32) 



0.040 ±0.003 
(1.02 ±0.08) 



NOTES: 

All dimensions are in inches (millimeters) 
GRID: 0.100 inches (2.54 millimeters) 
MATERIAL: Low thermal resistance molding 
compound which has excellent chemical 
resistance, wide operating temperature range 
and good electrical properties under high 
humidity environments. Lead material is 
brass with a hot-solder-dipped surface to 
allow ease of solderability. 
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PWR2XX Series 



BURR -BROWN® 



E 



1 



PWR2XX Series 



1.5 Watts Rated Output Power 
UNREGULATED DC/DC CONVERTER SERIES 



FEATURES 

• Isolation Voltage Tested per UL544, VDE750. and 
CSAC22.2 Dielectric Withstand Requirement 

• Barrier Leakage Current 100% Tested at 240VAC 

• Single Channel 

• Single or Dual Unregulated Outputs 

• Wide Operating Temperature Range: -40°C to 
+100°C 

• Input and Output Filtering 

• Six Sided Shielding 

DESCRIPTION 

The PWR2XX Series offers a large selection of 
unregulated 1.5W DC/ DC converters for use in such 



diverse applications as process control, telecommuni- 
cations, portable equipment, medical systems, air- 
borne and shipboard electronic circuits, and auto- 
matic test equipment. 

Thirty-six models allow the user to select input volt- 
ages ranging from +5VDC to +48VDC and output 
voltages of +5, +12, +15, ±5, ±12, or +15VDC. 
Surface-mounted devices and manufacturing pro- 
cesses are used in the PWR2XX Series to give the 
user a device which is more environmentally rugged 
than most DC/ DC converters. The use of surface- 
mount technologies also gives the PWR2XX Series 
superior isolation voltage. Each PWR2XX Series 
unit is tested in compliance with the dielectric with- 
stand voltage requirements of UL544, VDE750, and 
CSAC22.2. 



CONNECTION DIAGRAM 




ORDERING INFORMATION 



Device Family- 



PWR 2XX /G 



PWR indicates DC/ DC converter 
Model Number 



Selected from table of Electrical 
Characteristics 
Reliability Screening 



No designator indicates standard manufacturing 
processing 

/G indicates Level I screening — burn-in only 
/T indicates Level II screening — stabilization 
bake, temperature cycling, and burn-in 



TYPICAL APPLICATIONS 





(Single Output Models) 



(Dual Output Models) 
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PWR2XX Series 



SPECIFICATIONS 

ELECTRICAL CHARACTERISTICS' 1 



ABSOLUTE MAXIMUM RATINGS 





Nominal 


Rated 


Rated 


Maximum 




Input Voltage 


Output Voltage 


Output Current 


Input Current 


Model 


(VDC) 


(VDC) 


(mA) 


(mA) 


PWR200 


5 


5 


300 


545 


PWR201 




12 


125 


545 


PWR202 




15 


100 


545 


PWR203 




±5 


±150 


545 


PWR204 




±12 


±63 


545 


PWR205 




±15 


±50 


545 




12 


a 


300 


208 


PWR207 




12 


125 


208 


PWR208 




15 


100 


208 


PWR209 




±5 


±150 


208 


PWR210 




±12 


±63 


208 


PWR21 1 




±15 


±50 


208 


PWR21 2 


is 


5 






PWR213 




12 


125 


167 


PWR214 




15 


100 


167 


PWR215 




±5 


±150 


167 


PWR216 




±12 


±63 


167 


PWR217 




±15 


±50 


167 


PWR218 


24 


5 


300 


104 


PWR219 




12 


125 


104 


PWR220 




15 


100 


104 


PWR221 




±5 


±150 


104 


PWR222 




±12 


±63 


104 


PWR223 




±15 


±50 


104 


PWR224 


28 


5 


300 


92 


PWR225 




12 


125 


92 


PWR226 




15 


100 


92 


PWR227 




±5 


±150 


92 


PWR228 




±12 


±63 


92 


PWR229 




±15 


±50 


92 


PWR230 


48 


5 


300 


63 


PWR231 




12 


125 


63 


PWR232 




15 


100 


63 


PWR233 




±5 


±150 


63 


PWR234 




±12 


±63 


63 


PWR235 




±15 


±50 


63 



COMMON SPECIFICATIONS 11 





120% X rated voltage 


Output Short-Circuit Duration 


Continuous to 




output common 




2W 


Junction Temperature 


+175X 


Package Thermal Resistance 


60°C/W 


Lead Temperature 






+300°C 


MECHANICAL 







Mln 


Typ 


Mai 


Units 


INPUT 

Voltage Range 
Input Ripple Current 


Ilouj = Rated Load 


±2011 


of Rated 

50 


Input 


mA, p-p 


ISOLATION 

Rated Voltage 
Test Voltage 
Resistance 
Capacitance 
Leakage Current 


60Hz. 60 seconds 
V,so = 240VAC 


1000 
3000 


10 
25 


5 


VDC 
Vn, 
GO 
pF 
pA 


OUTPUT 

Voltage Accuracy 
Voltage (No Load) 

Ripple Voltage 
Line Regulation 


Iloao = Rated Load 
Vour = 5V Models 
Vour = 12V Models 
Vour= 15V Models 
Iloao = Rated Load 




75 

1 


±5 
7 

15 
18 


% 

VDC 
VDC 
VDC 
mV, p-p 

%/% 


TEMPERATURE 

Specification 

Operation 

Storage 




-25 
-40 
-55 




+85 
+100 
+125 


•c 

°C 

•c 



NOTE: (1 ) Specifications typical at T, = 
current unless otherwise noted. 



+25"C, nominal input voltage, and rated output 



1.125 ±0.015 
128.58 ±0.38) 



BURR -BROWN® 



E 



PWR2XX 

Marked with ^ 
specific model 
number 
ordered 



1.125 ±0.015 
(28.58 ±0.38) 



(Top View) 





















h 






















■i 




















H 


















—i 


- 
■i 






< 




















+ 










- 


- 






-i 














< 


>-- 



























































































Pin 4 is 
missing on 
single output 
models 



(Bottom View) 



Ll 



(Side View) 



0.040 ±0.003 



0.410 f 
(10.41) 

i_ 



0170 
(432) 



(1.02 ±0 08) 



NOTES: 

All dimensions are in inches (millimeters) 
GRID: 0.100 inches (2.54 millimeters) 
MATERIAL: Low thermal resistance molding 
compound which has excellent chemical 
resistance, wide operating temperature range 
and good electrical properties under high 
humidity environments. Lead material is 
brass with a hot-solder-dipped surface to 
allow ease of aolderability. 
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PWR3XX Series 



BURR -BROWN 




PWR3XX Series 



Dual-Channel, 2 Watts Rated Output Power 
UNREGULATED DC/DC CONVERTER SERIES 



FEATURES 

• Isolation Voltage Tested per UL544. VDE750. and 
CSAC22.2 Dielectric Withstand Requirement 

• Barrier Leakage Current 100% Tested at 240VAC 

• Single Channel 

• Single or Dual Unregulated Outputs 

• Wide Operating Temperature Range: -40°C to 
+100°C 

• Input and Output Filtering 

• Six-Sided Shielding 

DESCRIPTION 

The PWR3XX Series offers a large selection of 
unregulated 2W DC/ DC converters for use in such 



diverse applications as process control, telecommuni- 
cations, portable equipment, medical systems, air- 
borne and shipboard electronic circuits, and auto- 
matic test equipment. 

Thirty-six models allow the user to select input voltages 
ranging from +5VDC to +48VDC and output volt- 
ages of +5, +12, +15, ±5, ±12, or +15VDC. 
Surface-mounted devices and manufacturing pro- 
cesses are used in the PWR3XX Series to give the 
user a device which is more environmentally rugged 
than most DC/ DC converters. The use of surface- 
mount technologies also gives the PWR3XX Series 
superior isolation voltage. Each PWR3XX Series 
unit is tested in compliance with the dielectric with- 
stand voltage requirements of UL544, VDE750, and 
CSAC22.2. 



CONNECTION DIAGRAM 



TYPICAL APPLICATIONS 




Bottom View 

ORDERING INFORMATION 

Device Family 




(Dual-Channel, Dual Output) 



PWR 3 XX /G 



IT 



PWR indicates DC/ DC converter 
Model Number 



Selected from table of Electrical 
Characteristics 



Reliability Screening 
No designator indicates standard manufacturing 
processing 

/G indicates Level 1 screening— burn-in only 
/T indicates Level II screening — stabilization 
bake, temperature cycling, and burn-in 




(Single-Channel, High-Current 
Dual Output) 



International Airport Industrial Park - P.O. Box 11400 - Tucson. Arizona 85734 - Tel. (602) 746-1111 - Twx: 910-952-1111 - Cable: BBRCORP - Telex: 66-6491 

PDS-566A 
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PWR3XX Series 



SPECIFICATIONS 

ELECTRICAL CHARACTERISTICS 11 





Nominal 


Rata* 


Rated 


Maximum 




Input Voltage 


Output Voltage 


Output Currant 


Input Currant 


Model 


(VDC) 


(VDC) 


(Haft) 


(mA) 


PWR300 


a 




200 


690 


PWR301 




12 


84 


690 


PWR302 




15 


67 


690 


PWR303 




±5 


±100 


690 


PWR304 




±12 


±42 


690 


PWR305 




±15 


±34 


690 


r H nouQ 


12 


§ 


200 


265 


PWR307 




12 


84 


265 


PWR308 




15 


67 


265 


PWR309 




±5 


±100 


265 


PWR310 




±12 


±42 


265 


PWR31 1 




±15 


±34 


265 


PWR3 1 2 


15 


5 


200 


205 


PWR313 




12 


84 


205 


PWR314 




15 


67 


205 


PWR315 




±5 


±100 


205 


PWR316 




±12 


±42 


205 


PWR317 




±15 


±34 


205 


rWHJio 


24 


5 


200 


130 


PWR319 




12 


84 


130 


PWR320 




15 


67 


130 


PWR321 




±5 


±100 


130 


PWR322 




±12 


±42 


130 


PWR323 




±15 


±34 


130 


PWR324 


28 


5 


200 


115 


PWR325 




12 


84 


115 


PWR326 




15 


67 


115 


PWR327 




±5 


±100 


115 


PWR328 




±12 


±42 


115 


PWR329 




±15 


±34 


115 


PWR330 


48 


5 


200 


70 


PWR331 




12 


84 


70 


PWR332 




15 


67 


70 


PWR333 




±5 


±100 


70 


PWR334 




±12 


±42 


70 


PWR335 




±15 


±34 


70 



COMMON SPECIFICATIONS" 



Parameter 


Conditions 


Mln 


TYP 


Mai 


Unite 


INPUT 












Voltage Range 




±20% ot Rated Input 




Input Ripple Current 


Iloao - Rated Load 




30 




mA. p-p 


ISOLATION 












Rated Voltage 




1000 






VDC 


Test Voltage 


60Hz, 60 seconds 


3000 








Resistance 






10 




GO 


Capacitance 






25 




pF 


Leakage Current 


V,so = 240VAC 






10 


fA 


OUTPUT 












Voltage Accuracy 


Load = Rated Load 






±5 


% 


Voltage (No Load) 


Vour = 5V Models 






7 


VDC 




Vout = 12V Models 






15 


VDC 




Vour= 15V Models 






18 


VDC 


Ripple Voltage 


Iload = Rated Load 




50 




mV. p-p 


Line Regulation 






1 




%/% 


TEMPERATURE 












Specification 




-25 




+85 


•c 


Operation 




-40 




+100 


•c 


Storage 




-55 




+125 


°C 



ABSOLUTE MAXIMUM RATINGS 





120% X rated voltage 


Output Short-Circuit Duration 


Continuous to 




Output Common 


Internal Power Dissipation 


2W 


Junction Temperature 


+175°C 


Package Thermal Resistance . 


90°C/W 


Lead Temperature 






+300°C 



MECHANICAL 



NOTE: (1) Specifications typical at T* 
current unless otherwise noted. 



= +25°C, nominal input voltage, and rated output 



1.125 ±0.015 
(28.58 ±0.38) 






I 

1.125 ±0.015 


PWR3XX 


(28.58 ±0.38) 


Marked witr/ 






specific | model 






number ordered. 







(Top View) 



Pins 4 and 7 
are missing 
,on single-output 
models. 



(Bottom View) 









°-^Max 




(10.41) 







(Side View) 



L 0^170 



0.020 ±0.002 
" (0.51 ±0.05) < 4 32) 



NOTES: 

All dimensions are in inches (millimeters) 
GRID: 0.100 inches (2.54 millimeters) 
MATERIAL: Low thermal resistance molding 
compound which has excellent chemical 
resistance, wide operating temperature range 
and good electrical properties under high 
humidity environments. Lead material is 
brass with a hot-solder-dipped surface to 
allow ease of solderability. 
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BURR -BROWN ® 

HH 



PWR4XX Series 



3 Watts Rated Output Power 
UNREGULATED DC/DC CONVERTER SERIES 



FEATURES 

• Isolation Voltage Tested per Ut.544. VDE750. and 
CSAC22.2 Dielectric Withstand Requirement 

• Barrier Leakage Current 100% Tested at 240VAC 

• Single Channel 

• Single or Dual Unregulated Outputs 

• Wide Operating Temperature Range: -40°C to 
+100°C 

• Input and Output Filtering 

• Six-Sided Shielding 

DESCRIPTION 

The PWR4XX Series offers a large selection of 
unregulated 3W DC/ DC converters for use in such 



diverse applications as process control, telecommuni- 
cations, portable equipment, medical systems, air- 
borne and shipboard electronic circuits, and auto- 
matic test equipment. 

Thirty-six models allow the user to select input volt- 
ages ranging from +5VDC to +48VDC and output 
voltages of +5, +12, +15, ±5, ±12, or ±15V. 

Surface-mounted devices and manufacturing pro- 
cesses are used in the PWR4XX Series to give the 
user a device which is more environmentally rugged 
than most DC/ DC converters. The use of surface- 
mount technologies also gives the PWR4XX Series 
superior isolation voltage. Each PWR4XX Series 
unit is tested in compliance with the dielectric with- 
stand voltage requirements of UL544, VDC750, and 
CSAC22.2. 



CONNECTION DIAGRAM 




ORDERING INFORMATION 



Device Family - 



PWR4XX/G 



PWR indicates DC/ DC converter 
Model Number 



+v,« 



TYPICAL APPLICATIONS 



Selected from table of Electrical 
Characteristics 
Reliability Screening 



No designator indicates standard manufacturing 
processing 

/ G indicates Level I screening — burn-in only 
/T indicates Level II screening — stabilization 
bake, temperature cycling, and burn-in 




(Single Output Modalt) 




(Dual Output Modal* 



Airport Industrial Park - P.O. Box 11400 - Tucson. Arizona 85734 - Tel. [6021 746 1111 - T*x 910-95M11I Cable: 



Talei: 66-6491 
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PWR4XX Series 



SPECIFICATIONS 

ELECTRICAL CHARACTERISTICS 11 





Nominal 
Input Voltage 


Rated 

Output Voltage 


Rated 

Output Current 


Maximum 
Input Current 


Model 


(VDC) 


(VDC) 


(mA) 


(mA) 


PWR400 


5 


5 


600 


1034 


PWR401 




12 


250 


1034 


PWR402 




15 


200 


1034 


PWR403 




±5 


±300 


1034 


PWR404 




±12 


±125 


1034 


PWR405 




±15 


±100 


1034 


PWR406 


12 


5 


600 


380 


PWR407 




12 


250 


380 


PWR408 




15 


200 


380 


PWR409 




±5 


±300 


380 


PWR410 




±12 


±125 


380 


PWR41 1 




±15 


±100 


380 


PWR412 


15 


5 


600 


286 


PWR413 




12 


250 


286 


PWR414 




15 


200 


286 


PWR415 




±5 


±300 


286 


PWR416 




±12 


±125 


286 


PWR417 




±15 


±100 


286 


PWR418 


24 


5 


600 


184 


PWR419 




12 


250 


184 


PWR420 




15 


200 


184 


PWR421 




±5 


±300 


184 


PWR422 




±12 


±125 


184 


PWR423 




±15 


±100 


184 


PWR424 


28 


5 


600 


162 


PWR425 




12 


250 


162 


PWR426 




15 


200 


162 


PWR427 




±5 


±300 


162 


PWR428 




±12 


±125 


162 


PWR429 




±15 


±100 


162 


PWR430 


48 


5 


600 


105 


PWR431 




12 


250 


105 


PWR432 




15 


200 


105 


PWR433 




±5 


±300 


105 


PWR434 




±12 


±125 


105 


PWR435 




±15 


±100 


105 



COMMON SPECIFICATIONS" 



Parameter 




Mln 


Typ 


Mas 


Unit. 


INPUT 

Voltage Range 
Input Ripple Current 


Iload = Rated Load 


±20% 


of Rated 
70 


Input 


mA, p-p 


ISOLATION 

Rated Voltage 
Test Voltage 
Resistance 
Capacitance 
Leakage Current 


60Hz, 60 seconds 
V„o = 240VAC 


1000 
3000 


10 
50 


10 


VDC 
WeM 
QO 
pF 
//A 


OUTPUT 

Voitage Accuracy 
Voltage (No Load) 

Ripple Voltage 
Line Regulation 


Iloao = Rated Load 
Voui = 5V Models 
Vout = 12V Models 
Vout= 15V Models 
Iloao = Rated Load 




100 

1 


±5 
7 
15 
18 


% 
VDC 
VDC 
VDC 
mV, p-p 
%/% 


TEMPERATURE 

Specification 

Operation 

Storage 




-25 
-40 
-55 




+85 
+100 
+125 


•C 
"C 

°c 



ABSOLUTE MAXIMUM RATINGS 





120% X rated voltage 


Output Short-Circuit Duration 


Momentary 




2.5W 






Package Thermal Resistance . 




Lead Temperature 






+300°C 



MECHANICAL 



NOTE: (1 ) Specifications typical at T. = +25°C. nominal input voltage, and rated output 
current unless otherwise noted. 



(28,58 ±0.38) 



BURR -BROWN ® 

1M1 



I 



PWR4XX 

Marked with 
specific model 
number 
ordered 



1.125 ±0,015 
(28.58 ±0.38) 



(Top View) 























































































< 
























>-- 




-4 




_ 


















-< 


r 




















- 



















































































Pin 4 is 
missing on 
single output 
models 



Ll 



(Side View) 



0.040 ±0.003 



— r~ 

0.410 
(10.41) 

i_ 



(t32)_ 



(1,02 ±0.08) 



NOTES: 

All dimensions are In Inches (millimeters) 
GRID: 0.100 inches (2.54 millimeters) 
MATERIAL: Low thermal resistance molding 
compound which has excellent chemical 
resistance, wide operating temperature range 
and good electrical properties under high 
humidity environments. Lead material is 
brass with a hot-solder-dipped surface to 
allow ease of solderability. 
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|u^BRow| j « PWR5XX Series 



4W Rated Output Power 
UNREGULATED DC/DC CONVERTER SERIES 



FEATURES 

• Isolation Voltage Tested per UL544, VDE750. and 
CSAC22.2 Dielectric Withstand Requirement 

• Barrier Leakage Current 100% Tested at 240VAC 

• Quad Channel 

• Single or Dual Unregulated Outputs 

• Wide Operating Temperature Range: 
-40°C to +100°C 

• Input and Output Filtering 

• Six-Sided Shielding 

DESCRIPTION 

The PWR5XX Series offers a large selection of 
unregulated four-watt DC DC converters for use in 



diverse applications as process control, telecommuni- 
cations, portable equipment, medical systems, air- 
borne and shipboard electronic circuits, and auto- 
matic test equipment. 

Thirty-six models allow the user to select input volt- 
ages ranging from +5VDC to +48VDC and output 
voltages of +5, +12, +15, ±5, ±12, or +I5V. 

Surface-mounted devices and manufacturing pro- 
cesses are used in the PWR5XX Series to give the 
user a device which is more environmentally rugged 
than most DC/ DC converters. The use of surface- 
mount technologies also gives the PWR5XX Series 
superior isolation voltage. 



CONNECTION DIAGRAM 



— 1 


1 - 

i JT 




i f-> 


"5 




c 

E . 




a : 


P 


iS'l 







ORDERING INFORMATION 



Device Family - 



PWR 5XX /G 



PWR indicates DC DC convener 
Model Number 



Selected from table of Electrical 
Characteristics 
Reliability Screening - 



No designator indicates standard manufacturing 
processing 

(G indicates Level I screening — burn-in only 
/T indicates Level II screening — stabilization 
bake, temperature cycling, and burn-in 




International Airport Industrial Park P.O. Box 1 1400 ■ Tucson. Arizona 85734 Tel. (602) 746-1 1 1 1 ■ Twx: 910-952-1 1 1 1 Cable: BBRC0RP - Telex: 66-6491 



Burr-Brown Power Sources Handbook, Vol. 1 



45 



PWR5XX Series 



SPECIFICATIONS 

ELECTRICAL CHARACTERISTICS 11 



ABSOLUTE MAXIMUM RATINGS 





Nominal 


Rated"' 


Rated" 


Maximum 




Inpul Voltage 


Output Voltage 


Output Current 


Input Current 


Model 


(VDC) 


(VDC) 


(mA) 


(mA) 


PWR500 


5 


5 


200 


1300 


PWR501 




12 


84 


1290 


PWR502 




15 


67 


1230 


PWR503 




±5 


±100 


1300 


PWR504 




±12 


±42 


1290 


PWR505 




±15 


±34 


1230 


PWR506 


12 


5 


200 


490 


PWR507 




12 


84 


444 


PWR508 




15 


67 


444 


PWR509 




±5 


±100 


490 


PWR510 




±12 


±42 


444 


PWR51 1 




±15 


±34 


444 


PWR512 


15 


B 


200 


390 


PWR513 




12 


84 


355 


PWR514 




15 


67 


355 


PWR515 




±5 


±100 


390 


PWR516 




±12 


±42 


355 


PWR517 




±15 


±34 


355 




24 




200 


245 


PWR519 




12 


84 


222 


PWR520 




15 


67 


222 


PWR521 




±5 


±100 


245 


PWR522 




±12 


±42 


222 


PWR523 




±15 


±34 


222 




28 




200 


210 


PWR525 




12 


84 


190 


PWR526 




15 


67 


190 


PWR527 




±5 


±100 


210 


PWRS2B 




±12 


±42 


190 


PWR529 




±15 


±34 


190 


PWR530 


48 


5 


200 


123 


PWR531 




12 


84 


111 


PWR532 




15 


67 


111 


PWR533 




±5 


±100 


123 


PWR534 




±12 


±42 


111 


PWR535 




±15 


±34 


111 



COMMON SPECIFICATIONS' 1 





120% X Rated voltage 


Output Short-Circuit Duration 


Momentary 




2.5W 




+150°C 


Package Thermal Resistance 


38°C/W 


Lead Temperature 






+300°C 



MECHANICAL 



Parameter 


Conditions 


Mln 


Typ 


Max 


Units 


INPUT 

Voltage Range 
Input Ripple Current 


Iload = Rated Load 


±20% 


of Rated 
70 


Input 


mA, p-p 


ISOLATION 

Rated Voltage 
Resistance 
Capacitance 
Leakage Current 


V.so = 240VAC 


750 


10 
55 


15 


VDC 
GO 
pF 
M 


OUTPUT 

Voltage Accuracy 
Voltage (No Load) 

Ripple Voltage 
Line Regulation 


Iload = Rated Load 
Vout = 5 Models 
Vout = 12 Models 
Vout = 15 Models 
Iload - Rated Load 




1 
1 


±5 
7 

15 
18 


% 
VDC 
VDC 
VDC 
%of 

Vout, p-p 
%/% 


TEMPERATURE 

Specification 

Operation 

Storage 




-25 
-40 
-55 




+85 
+ 100 
+ 125 


°C 
°C 

•c 



NOTE: (1 ) Specifications typical at T A = +25°C, nominal input voltage, and rated output 
current unless otherwise noted. (2) Specifications apply to each output. 



1.125 ±0.016 
{28.58 ±0.38) 



BURR - BROWN ft 



PWR5XX 



Marked with 
specific model 
number ordered. 



1.625 ±0.015 
(41.28 ±0.38) 



(Top View) 

















— 1— 






















-«•< 






- 
























1- 














































































































































f 


- 






























































































M 
► 1 


4- 
















3- 










-KH 
-1H 




















_L_ 







Pins 4, 7, 10, 
and 13 ere 
missing on 
single output 
models 



{Bottom View) 





t 

Ma* 

(10.41) 


J (Side View) |^ 






' 1 


I I 0.020 ±0.002 


Min 1 



NOTES: 

All dimensions are in inches (millimeters) 
GRID: 0.100 inches (2.54 millimeters) 
MATERIAL: Low thermal resistance molding 
compound which has excellent chemical 
resistance, wide operating temperature range 
and good electrical properties under high 
humidity environments. Lead material is 
brass with a hot-solder-dipped surface to 
allow ease of solderability. 
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BURR -BROWN 




PWR6XX Series 



2W Rated Output Power 
REGULATED DC/DC CONVERTER SERIES 



FEATURES 

• Isolation Voltage Tested per UL544, V0E750. and 
CSAC22.2 Dielectric Withstand Requirement 

• Barrier Leakage Current 100% Tested at 240VAC 

• Single Channel 

• Single or Dual Regulated Outputs 

• Linear Output Regulation 

• Wide Operating Temperature Range: 
-40°C to +95°C 

• Input and Output Filtering 

• Six-Sided Shielding 

DESCRIPTION 

The PWR6XX Series offers a large selection of reg- 
ulated two-watt DC/ DC converters for use in such 



diverse applications as process control, telecommuni- 
cations, portable equipment, medical systems, air- 
borne and shipboard electronic circuits, and auto- 
matic test equipment. 

Thirty-six models allow the user to select input volt- 
ages ranging from +5VDC to +48VDC and output 
voltages of +5, +12, +15, ±5, ±12, or ±15V. 

Surface-mounted devices and manufacturing pro- 
cesses are used in the PWR6XX Series to give the 
user a device which is more environmentally rugged 
than most DC/ DC converters. The use of surface- 
mount technologies also gives the PWR6XX Series 
superior isolation voltage. Each PWR6XX Series 
unit is tested in compliance with the dielectric 
withstand voltage requirements of UL544, VDE750, 
and CSAC22.2. 



ORDERING INFORMATION 

PWR 6XX 

Device Family — ' 

PWR indicates DC/ DC converter 
Model Number 



Selected from table of Electrical 
Characteristics 



Reliability Screening - 



No designator indicates s 
processing 

/G indicates Level I screening— burn-in only 
/T indicates Level II screening— stabilization 
bake, temperature cycling, and burn-in 

TYPICAL APPLICATIONS 






1 3 
4 

2 S 






Input 
Voltage 




Load 





















Slngl* Output Mod*l 



[Dual Output Modeli, 
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PWR6XX Series 



SPECIFICATIONS 



ELECTRICAL SPECIFICATIONS' 11 





Nominal 


Rated 


Rated 


Input Currant 


Reflected 


Regulation 






ln.mil Unit una 

input vonage 


("ti limit Unit ana 

uuipui vonage 


Output Currant 


No Load, 


Bated Load, 


Hippie i*unam. 


Una, 


Load, 


Efficiency, 


o_e 


I VULI 


( ¥UL ) 


( m A.) 


typ (mA) 


typ (mA) 


lyp |m«j 


typ(*) 


iypO> 


mln (%) 


PWR600 


5 


5 


400 


45 


645 


25 


002 


0.04 


59 


rWnou i 




|? 


167 


45 


597 


25 


0.02 


0.04 


63 


r W M DU £ 






134 


45 


560 


25 


0.02 


0.04 


64 


rWnOUJ 




+* 


±200 


45 


645 


25 


0.02 


0.04 


60 


rVYnOUl 




±12 


±84 


45 


600 


25 


0.02 


0.04 


63 


r vv noL/o 




±15 


±67 


45 


580 


25 


0.02 


0.04 


64 


PWR606 


12 


5 


400 


22 


268 


20 


0.02 


0.04 


59 


rvv now i 




12 


167 


22 


248 


20 


0.02 


04 


63 


r vv nouo 




15 


134 


22 


241 


20 


0.02 


0.04 


64 


piA/RfiflQ 
r wnouy 






±200 


22 


269 


20 


0.02 


0.04 


60 


DIA/DR1 (1 
rWHg r U 




*2 




22 


249 




0.02 


0.04 




PWR61 1 




±15 


±67 


22 


243 


20 


0.02 


0.04 


64 


PWR612 


15 


5 


400 


15 


214 


20 


0.02 


0.04 


59 


rwno i j 






167 


15 


199 


20 


0.02 


0.04 




rwno It 




15 


134 


15 


193 


20 


0.02 


0.04 


R4 


rwno i o 




±5 




15 


215 


20 


0.02 


0.04 


fin 


PWRR1 P 
rWHD I o 








15 


200 


n? 


0.02 


0.04 


fW 


PWR61 7 









15 


195 


20 


0.02 


0.04 


fiA 


PWR618 


24 


a 




400 


10 


134 


15 


0.02 


0.04 




59 


DIWDR1 Q 

rwno i y 




12 




10 


124 


15 


0.02 


0.04 


63 


D\MC3ROr\ 




15 


134 


10 


120 


15 


0.02 


0.04 


64 


q\a/qp:oi 
rVVHOt I 




±5 


±200 


10 


135 


15 


0.02 


0.04 




PWR622 








10 


126 


15 


0.02 


0.04 




rVYnotJ 




±15 


±67 


10 


122 


15 


002 


0.04 


64 


PWR624 






400 


10 


114 


15 


0.02 


0.04 


59 


PWR625 




12 


167 


10 


107 


15 


0.02 


0.04 


63 


PWR626 




15 


134 


10 


104 


15 


0.02 


0.04 


64 


PWR627 




±5 


±200 


10 


114 


15 


0.02 


0.04 


60 


PWR628 




±12 


±84 


10 


108 


15 


0.02 


0.04 


63 


PWR629 




±15 


±67 


10 


105 


15 


0.02 


0.04 


64 


PWR630 


48 


5 


400 


10 


67 


10 


0.02 


0.04 


59 


PWR631 




12 


167 


10 


63 


10 


0.02 


0.04 


63 


PWR632 




15 


134 


10 


63 


10 


0.02 


0.04 


64 


PWR633 




±5 


±200 


10 


67 


10 


0.02 


0.04 


60 


PWR634 




±12 


±64 


10 


63 


10 


0.02 


0.04 


63 


PWR635 




±15 


±67 


10 


63 


10 


0.02 


0.04 


64 



COMMON SPECIFICATIONS' 1 ' 



Parameter 


Conditions 


Mln 


Typ 


Max 


Unit. 


INPUT 












Voltage Range 


V,„ = 5V Models 


4.5 




5.5 


VDC 




V,n= 12V Models 


10.8 




13.5 


VDC 




V,»= 15V Models 


13.8 




16.5 


VDC 




V,n = 24V Models 


21.6 




26.5 


VDC 




V™ = 28V Models 


25.2 




31.0 


VDC 




Vin = 48V Models 


43.2 




53.0 


VDC 


ISOLATION 












Rated Voltage 




1000 






VDC 


Test Voltage 


60 Seconds, 60Hz 


3000 






Vn. 


Resistance 






10 




GO 


Capacitance 






140 




pF 


Leakage Current 


240V. 60Hz 






20 


fiA, rms 


OUTPUT 












Voltage Accuracy 






±0.5 


±1 


% 


Voltage Balance 


Dual Output Units Only 




±0.3 




% 


Temperature Coefficient 


-25°C <T,< -85°C 




±0.01 




%/'C 


Ripple and Noise 


BW = DC to 10MHz 




30 




mV. p-p 


TEMPERATURE 












Specification 




-25 




+85 


°C 


Operation 




-40 




+95 


°C 


Storage 




-55 




+125 


°C 



NOTE: (1 ) Specifications typical at T« = +25°C. nominal input voltage, and rated output current 
unless otherwise noted. 
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PWR6XX Series 



MECHANICAL 




(Top View — "A" Package Option) 

2 000 ±0.015 
' (50.80 ±0.38) 



Option) 



(Top View— "B" Package Option) 
2.000 ±0.015 




(Top View— "C" Package Option) 
2.000 ±0.015 




• -l-Vo, 



(Bottom View — "8" Package Opti 

















































— 
















































r T . , 












































f 




• 
















w 




i v OUT ~ 

.... 































(Bottom View— "C" Package Opt on) 



>+V« ' +VOOT < 

' • ' ' ' COM* 









^^COM<- 




'Mill' 






v ; 


-Vout^ 

' It 

















0.410 „ 
Ma 






(10.41) 


HJ- 


0.170 


| 0.040 ±0.003 




(4.32) 



(1.02 ±0.08) 
(Side View-"A' 



Option) 



|_ 0.040 : 



(1.02 ±0.08) 
(Side View— "B" Package Option) 



(1.02 ±0.08) 
(Side View-"C" Package Option) 



0.020 ±0.002 



(0.51 ±0.05) 
(Side View— "D" Package Option) 



(10.41) 



(4.32) 







0.410 
(10.41 






0.170 


0.040 ±0 003 


(4.32) 



(10.41) 
~0.170 „ 



(4.32) 



(Top View— "D" Package Option) 



(Bottom View— "D" Package Option) 



NOTES: 

All dimensions are in inches (millimeters) 
GRID: 0.100 inches (2.54 millimeters) 



MATERIAL: Units are encapsulated in a low thermal resistance 
molding compound which has excellent chemical resistance, 
wide operating temperature range, and good electrical 
properties under high humidity environments. Lead material 
is brass with a hot-solder-dipped surface to allow ease of 
solderability. 

Common pins are missing on single output r 



ABSOLUTE MAXIMUM RATINGS 



Input Voltage 120% of nominal 

Output Short-Circuit Duration 5 seconds 

Internal Power Dissipation 1.5W 

Lead Temperature (soldering, 10 seconds) +300°C 

Junction Temperature +150°C 



Package Thermal Resistance (Junction-to-Ambient, fc«) . . 45°C/W 
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PWR7XX Series 



BURR -BROWN 




PWR7XX Series 



5W Rated Output Power 
REGULATED DC/DC CONVERTER SERIES 



FEATURES 

• Isolation Voltage Tested per UL544, V0E750. and 
CSAC22.2 Dielectric Withstand Requirement 

• Barrier Leakage Current 100% Tested at 240VAC 

• Single Channel 

• Single or Dual Regulated Outputs 



• Linear Output Regulation 

• Wide Operating Temperature Range: 
-40°C to +100°C 

• Input and Output Filtering 

• Six-Sided Shielding 



DESCRIPTION 

The PWR7XX Series offers a large selection of 
regulated 5W DC/ DC converters for use in such 
diverse applications as process control, telecommuni- 
cations, portable equipment, medical systems, air- 
borne and shipboard electronic circuits, and auto- 
matic test equipment. 

Thirty-six models allow the user to select input volt- 
ages ranging from +5VDC to +48VDC and output 
voltages of +5, +12, +15, ±5, ±12, or ±15V. 



Surface-mounted devices and manufacturing pro- 
cesses are used in the PWR7XX Series to give the 
user a device which is more environmentally rugged 
than most DC/ DC converters. The use of surface- 
mount technologies also gives the PWR7XX Series 
superior isolation voltage. Each PWR7XX Series 
unit is tested in compliance with the dielectric 
withstand voltage requirements of UL544, VDC750, 
and CSAC22.2. 



ORDERING INFORMATION 



Device Family 

PWR indicates DC/ DC converter 
Model Number 



PWR 7XX G 



Selected from table of Electrical 
Characteristics 
Reliability Screening - 



No designator indicates standard manufacturing 
processing 

/G indicates Level 1 screening — burn-in only 
/T indicates Level II screening— stabilization 
bake, temperature cycling, and burn-in 



TYPICAL APPLICATIONS 
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PWR7XX Series 



SPECIFICATIONS 



ELECTRICAL SPECIFICATIONS'" 





Nominal 


Rated 


Rated 


Input Current 


Reflected 


Regulation 






Input Voltage 


Output Voltage 


Output Current 


No Load, 


Rated Load, 


Ripple Current, 


Line, 


Load, 


Efficiency, 


Model 


(VDC) 


(VDC) 


(mA) 


typ (mA) 


typ (mA) 


typ (mA) p-p 


typ <%> 


typ O) 


mln (%) 


PWR700 


5 


5 


1000 


168 


1600 


30 


.02 


.04 


61 


PWR701 




12 


417 


168 


1535 


30 


.02 


.04 


63 


PWR702 




15 


334 


168 


1490 


30 


.02 


.04 


65 


PWR703 




±5 


±500 


168 


1560 


30 


.02 


.04 


62 


PWR704 




±12 


±209 


168 


1490 


30 


02 


.04 


65 


PWR705 




±15 


±167 


168 


1450 


30 


.02 


.04 




PWR706 


12 


5 


1000 


38 


620 


10 


.02 


04 


— 

61 


PWR707 




12 


417 


38 


550 


10 


02 


04 


63 


PWR708 




15 


334 


38 


535 


10 


.02 


04 


65 


PWR709 




±5 


±500 


38 


640 


10 


.02 


.04 


62 


PWR710 




±12 


±209 


38 


550 


10 


.02 


.04 


65 


PWR71 1 




±15 


±167 


36 


535 


10 


.02 


.04 


67 


PWR712 


15 


5 


1000 






10 


I* 




61 


PWR713 




12 


417 




4Qn 


10 


.02 


■~4 


63 


PWR714 




15 


334 


35 


470 


10 




04 


65 


PWR715 




±5 


±500 


35 


520 


10 


.02 


.04 


62 


PWR716 




±12 


±209 


35 


480 


10 


.02 


.04 


65 


PWR717 




±15 


±167 


35 


455 


10 


.02 


.04 


67 


PWR718 


24 


5 


1000 


33 


320 


20 


.02 


.04 


61 


PWR719 




12 


417 


33 


305 


20 


.02 


.04 


63 


PWR720 




15 


334 


33 




20 


.02 


.04 


65 


PWR721 




±5 


±500 


33 


330 


20 


.02 


.04 


62 


PWR722 




±12 


±209 


33 


310 


20 


.02 


.04 


65 


PWR723 




±15 


±167 


33 


305 


20 


.02 


.04 


67 


PWR724 


28 


5 


1000 


33 


280 


20 


.02 


.04 


61 


PWR725 




12 


417 


33 


270 


20 


.02 


04 


63 


PWR726 




15 


334 


33 


260 


20 


.02 


.04 


65 


PWR727 




±5 


±500 


33 


280 


20 


.02 


.04 


62 


PWR728 




±12 


±209 


33 


270 


20 


02 


.04 


65 


PWR729 




±15 


±167 


33 


260 


20 


.02 


.04 


67 


PWR730 


48 


5 


1000 


31 


165 


10 


.02 


.04 


61 


PWR731 




12 


417 


31 


160 


10 


.02 


04 


63 


PWR732 




15 


334 


31 


155 


10 


02 


.04 


65 


PWR733 




±5 


±500 


31 


165 


10 


02 


.04 


62 


PWR734 




±12 


±209 


31 


155 


10 


.02 


.04 


65 


PWR735 




±15 


±167 


31 


155 


10 


.02 




67 



COMMON SPECIFICATIONS' 



Parameter 


Conditions 


Mln 


tvp 


Max 


Units 


INPUT 












Voltage Range 


V,» = 5V Models 


4.65 




6 


VDC 




V,» = 12V Models 


11.00 




15 


VDC 




V,»= 15V Models 


13.70 




17 


VDC 




Vw = 24V Models 


21.00 




27 


VDC 




Vi* = 28V Models 


25.00 




31 


VDC 




V,n = 48V Models 


44.50 




53 


VDC 


ISOLATION 












Rated Voltage 




1000 






VDC 


Test Voltage 


60 Seconds, 60Hz 


3000 






V„ 


Resistance 






10 




GO 


Capacitance 






170 




pF 


Leakage Current 


240V rms. 60Hz 






25 


fjA, rms 


OUTPUT 












Voltage Accuracy 






±0.5 


±1 


% 


Voltage Balance 


Dual Output Units Only 




±0.3 




% 


Temperature Coefficient 


-25°C < T, < +85°C 




±0.01 




%/°C 


Ripple and Noise 


BW = DC to 10MHz 




30 




mV, p-p 


TEMPERATURE 












Specification 




-25 




+85 


X 


Operation 




-40 




+100 


•c 


Storage 




-55 




+125 


°c 



NOTE: {1 ) Specifications typical at T* = +25°C, nominal input voltage, and rated output current 
unless otherwise noted. 
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PWR7XX Series 



MECHANICAL 



Input 
Pins 



BURR-BROWN® 



PWR7XX 



- 2.000 ±0.015 - 
(50.80 ±0.38) 



° jOutpul 
§ Pins 
1' 





























1 












































































-H 








T 


l-V 
















































































































































































































































































































COM" 


















































































































































































































































' — 1 




























-M 






































-'Mil 















(Bottom View— "B" Package Option) 





















































































































































































































-H 


-v 


ou 












































































h 


- 




































































;c 


M 






























































n 






















































































-V 


ou 























































































































































































































































0.020 ±0.003 
(1.02 ±0.08) 
(Sife View-"B" 



(10.41) 
" (4.32) 



Package Option) 



(Bottom View-"A" Package Option) 



040 ±0.003 
(1.02 ±0.08) 

(Sirfe View-"A" Package Option) 



0.410 
(10.41) 
0J70 

■ (4. 



Min 

























[ i 

±Vout 






-t-V... 






















• 


























































































































































































































































































































C 


Dt, 


1* 






















































































































































































































































































































I 




























-VOUT 

| | 


• 






TTT 



























(Bottom View— "C" Package Option) 



NOTES: 

All dimensions are in inches (millimeters) 

GRID: 0.100 inches (2.54 millimeters) 

"Common pins are missing on single output models. 

MATERIAL: Units are encapsulated in a low thermal resistance 
molding compound which has excellent chemical resistance, 
wide operating temperature range, and good electrical 
properties under high humidity environments. Lead material 
is brass with a hot-solder-dipped surface to allow ease of 
solderability. 



0.040 ±0.003 



(1.02 ±0.08) 
(Side View-"C" Package Option) 



(10.41) 
■ 0.170,, 
• (4.32) 



Min 



ABSOLUTE MAXIMUM RATINGS 



Input Voltage 120% of nominal 

Output Short-Ctrcuit Duration 5 seconds 

Internal Power Dissipation 3.5W 

Lead Temperature (soldering. 10 seconds) +300°C 

Junction Temperature +150°C 

Package Thermal Resistance, Junction-to-Ambient. Sja . . . 15°C/W 
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PWR8XX Series 



5 Watts— Triple-Output 
UNREGULATED DC/DC CONVERTER SERIES 



FEATURES 

• Isolation Voltage Tested per UL544. VDE7S0, and 
CSAC22.2 Dielectric Withstand Requirement 

• Barrier Leakage Current 100% Tested at 240 VAC 

• Single Channel 

• Single or Dual Unregulated Outputs 

• Wide Operating Temperature Range: -40°C to 
+100°C 

• Input and Output Filtering 

• Six Sided Shielding 

DESCRIPTION 

The PWR8XX Series offers a large selection of 
unregulated 5W DC/ DC converters for use in such 



diverse applications as process control, telecommuni- 
cations, portable equipment, medical systems, air- 
borne and shipboard electronic circuits, and auto- 
matic test equipment. 

Twelve models allow the user to select input voltages 
ranging from +5VDC to +48VDC and output volt- 
ages of +5 and ±12VDC or ±15VDC. 

Surface-mounted devices and manufacturing pro- 
cesses are used in the PWR8XX Series to give the 
user a device which is more environmentally rugged 
than most DC/ DC converters. The use of surface- 
mount technologies also gives the PWR8XX Series 
superior isolation voltage. Each PWR8XX Series 
unit is tested in compliance with the dielectric with- 
stand voltage requirements of UL544, VDC750, and 
CSAC22.2. 



CONNECTION DIAGRAM 



+v,*0 



^ Commons 
^ -Vout 2 



2) -Voui, 



ORDERING INFORMATION 



Device Family - 



PWR 8XX /G 



rr 



PWR indicates DC/ DC converter 
Model Number 



Selected from table of Electrical 
Characteristics 
Reliability Screening ■ 



TYPICAL APPLICATION 




No designator indicates standard manufacturing 
processing 

/ G indicates Level I screening— burn-in only 
/T indicates Level II screening — stabilization 
bake, temperature cycling, and burn-in 
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PWR8XX Series 



SPECIFICATIONS 

ELECTRICAL CHARACTERISTICS" 







Channel 1 


Channel 2 


Maximum 




Nominal 












Input 


Haled Output 


Rated Output 


Input 
















Voltage 


Current 


Voltage 


Current 


Current 


Model 


(VDC) 


(VDC) 


(mA) 


(VDC) 


(mA) 


(mA) 


PWR800 


5 


5 


250 


±12 


±156 


1665 


PWR801 




5 


250 


±15 


±125 


1665 


PWR802 


12 


5 


250 


±12 


±156 


695 


PWR803 




5 


250 


±15 


±125 


695 


PWR804 


15 


5 


250 


±12 


±156 


555 


PWR805 




5 


250 


±15 


±125 


555 


PWR806 


24 


5 


250 


±12 


±156 


345 


PWR807 




5 


250 


±15 


±125 


345 


PWR808 


28 


5 


250 


±12 


±156 


295 


PWR809 




5 


250 


±15 


±125 


295 


PWR810 


48 


5 


250 


±12 


±156 


170 


PWR811 




5 


250 


±15 


±125 


170 



COMMON SPECIFICATIONS" 



Parameter 


Conditions 


Mln 


Typ 


Max 


Units 


INPUT 












Voltage Range 




±20% of Rated Input 




Input Ripple Current 


Iloao = Rated Load 




50 




mA, p-p 


ISOLATION 












Rated Voltage 




1000 






VDC 


Test Voltage 


60Hz. 60 seconds 


3000 






VpEAK 


Resistance 






10 




GO 


Capacitance 






80 




pF 


Leakage Current 


V.so = 240VAC 






15 


pA 


OUTPUT 












Voltage Accuracy 


Iloao = Rated Load 






±5 


% 


Voltage (No Load) 


Vour = 5V Models 






7 


VDC 




Vout = 12V Models 






15 


VDC 




Vout=15V Models 






18 


VDC 


Ripple Voltage 


Iloao = Rated Load 




100 




mV, p-p 


Line Regulation 






1 




»/% 


TEMPERATURE 












Specification 




-25 




+85 


°C 


Operation 




-40 




+100 


°C 


Storage 




-55 




+ 125 


•c 



NOTE: (1 ) Specifications typical at T A = +25°C. nominal input voltage, and rated output 
current unless otherwise noted. 



ABSOLUTE MAXIMUM RATINGS 



Input Voltage 120% x 


ated voltage 


Output Short-Circuit Duration 


Momentary 








.. +175°C 




, .. 27X/W 


Lead Temperature 




(soldering, 10 seconds) 


. . . +300°C 



MECHANICAL 



1.125 ±0 015 
(28.58 ±0.38) 



PWR8XX 



Marked with 
specific model 
number ordered. 



1.625 ±0.015 
(41 .28 ±0.38} 



(Top View) 



















= 


= 
























4 


H 




















H 


- 
4 






















-1 

- 


























- 
>4 


►- 






























-4 




































































-i 














































































































- 




>- 





















































(Bottom View) 





t 

°™ Max 
(10.41) 


J (Side View) y 









0.020 ±0.002 
(0.51 ±0.051 



0.170 
(4.32) 



Min- 



NOTES: 

All dimensions are in inches (millimeters) 
GRID: 0.100 inches (2.54 millimeters) 
MATERIAL: Low thermal resistance molding 
compound which has excellent chemical 
resistance, wide operating temperature range 
and good electrical properties under high 
humidity environments. Lead material is 
t -ass with a hot-solder-dipped surface to 
a 1 w «p of solderability. 
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PWR1017 



BURR-BROWN 9 PWR1 01 7 



Four-Channel, Dual-Output, Synchronizable 
UNREGULATED DC/DC CONVERTER 



FEATURES 

• Synchronizable 

• All Outputs Isolated 

• Output Power to 3W 

• High Isolation Voltage— lOOOVpk 

• Six-Sided Shielding 

• Input and Output Filtering 

• Low Profile Package— 0.4" High 

DESCRIPTION 

The PWR1017 is a four-channel, dual-output unregu- 
lated DC/ DC converter designed for low noise 
applications where high efficiency and switching 
synchronization are required. 
Any unit whose slave pin is connected to another 
unit's master pin will cause the oscillators to lock 
together. The PWR1017 may also be driven from a 
system master clock. The free running switching 
frequency is 250kHz. 

The PWR1017 has four isolated plus and minus 
output voltages approximately equal to the magni- 
tude of the input voltage. It operates over an input 
voltage range of 10VDC to 18VDC. Rated output 
current for the PWR1017 is 25mA for all outputs. 



APPLICATIONS 

• Power for High Resolution Data 

• Precision Test Equipment 

• Spot Regulator 

• Process Control 

• Portable Equipment 

• Multiple Power Supplies 



Isolation voltage between the input and any of the 
four output circuits is lOOOVpk continuous. The 
same isolation specification applies between any of 
the four dual outputs. 

Six-sided shielding suppresses electromagnetic radia- 
tion which could disturb sensitive analog measure- 
ments or interfere with system timing signals. Filter- 
ing ;he PWR1017 input and outputs minimizes the 
effects of electrical noise on the source and loads of 
the converter. 

Each PWR1017 is tested in compliance with UL544, 
VDE750, and CSA C22.2 dielectric withstand speci- 
fications. In addition, barrier leakage current is 
100% tested. 



CONNECTION DIAGRAM 



MECHANICAL 



+ 

6'5'7 



Osc. Out 4( 
+V,n 31 
-V,n 21 
Sync. In 1( 



Ch. 1 



Ch.2 
Ch.3 



i 9 
8 

10-+ 



15|1614 
+ 



(50.80 ±0.38) 



(10.41) . 



TTTT 

0.040 ±0.002. 
(1.02 ±0.05) 



X 



250 ±0.080 



,|7T 

. II a T 



(6.36 ±2.03) 



NOTE: All dimensions are in inches (millimeters). 
Grid = 0.100" (2.64mm). 
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PWR1017 



SPECIFICATIONS 



ABSOLUTE MAXIMUM RATINGS 



ELECTRICAL 

At T« = 25°C, V,„ = 15VDC. Iload = ±25mA and in free funning mode unless otherwise noted. 







PWR1017 




PARAMETER 


CONDITIONS 


MIN 


NORM 


MAX 


UNITS 


INPUT 












Rated Voltage"' 






15 




VDC 


Voltage Range 




10 




18 


VDC 


Input Current 


Iload = 




70 




mA 




Iload = Rated Load 




285 


350 


mA 


Ripple Current 


Iload = Rated Load 




80 




mA, p-p 


ISOLATION 












Rated Voltage 13 ' 


Test: 60sec, 60Hz. 3000V. pk 


1000 






VDC 


Resistance 






10 




GO 


Capacitance 






15 




PF 


Leakage Current 


Viso — i^4UVAL*, bUHZ 




0.9 


3 


uA 


OUTPUT 












Rated Voltage 






±15 




VDC 


Voltage Range 


Iload = 0mA 


±16 


±16.5 


±18 


VDC 




Iload = Rated Load 


+14.25 




+ 15.75 


VDC 


Rated Current 


Each output 


±25 






mA 




Total of all outputs 


200 








Current Range 


Each output 







±40 


mA 




Total of all outputs 







500 


mA 


Line Regulation 


10VDC<Vi„<18VDC 








mWmV 


Load Regulation 


> Iload > 25mA 




12.5 




mV/mA 


Ripple Voltage 


Iload = 




±10 




mV, pk 




Iload = Rated Load 






±100 


mV. pk 


SYNCHRONIZATION 12 ' 












fsvNc Range 


Vsync > 6.4Vp-p 


400 




700 


kHz 


Vsykc Range 


400kHz < fsYNc < 700kHz 


6.4 




36 


V. P-P 


Oscillator Output Fanout 








2 


Synch Inputs 


Vsync. max 


Max deviation from — V PN 






50 


V 


Vsync Duty Cycle 




5 


50 


60 


% 


TEMPERATURE 












Specification 




-25 




-85 


°C 


Operating 




-40 




+100 


°C 


Storage 




-55 




+125 


•c 



NOTE: (1) Other voltages available on request. (2) Operating frequency (in sync mode) = f 5 W2. Oscillator 
frequency (pin 4. free running) = 2 (f operation). Oscillator frequency (pin 4, sync mode) = i S vnc- (3) Ratings 
apply input-to-output and are typical channel-to-channel 



TYPICAL PERFORMANCE CURVES 



INPUT VOLTAGE VS 
OUTPUT VOLTAGE 
Ta = +25°C 



OUTPUT VOLTAGE VS 
LOAD CURRENT 

T. = +25°C, V| N = 15V; each output 
loaded to indicated value. 






















o 
















12 14 16 

Input Voltage (VDC) 



10 20 30 40 
Load Current (mA) 





18VDC 




500mA 


Output Short Circuit 




Duration 


Momentary 



ORDERING INFORMATION 



PWR 1017 X 



Device Family < 

PWR indicates DC/DC converter 
Model Number 



Reliability Screening 

No designator indicates standard 
manufacturing process 

/G indicates Level I screening— 
burn-in only 

11 indicates Level II screening- 
stabilization bake, temperature 
cycling, and burn-in 



Control Circuitry Block Diagram 



+v„ 

Osc.^ 
Out 4 



(Free Running 
at ~500kHz) 




Power 
Circuitry 



NOTE: Care should be taken when the synchro- 
nization input pin is not used, in order to avoid the 
possibility of noise pick-up and false PLL locking. 
This could destroy the unit and/or any other units 
that are coupled to its synchronization output (pin 
4). This protection may be accomplished by either 
tying the synchronization pin to -V.n. or clipping 
pin 1 off flush with the module surface. Tying pin 1 
to -V,n is preferred. 



INPUT CURRENT VS 
OUTPUT CURRENT 
= +25°C, V IN = 15VDC; each output 
loaded to indicated value. 




10 20 30 

Load Current (mA) 
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PWR1017 



TYPICAL PERFORMANCE CURVES (CONT) 



INPUT CURRENT VS 
INPUT VOLTAGE 

T» = +25°C, L = ±25mA 




12 14 16 

Input Voltage (VDC) 



OUTPUT-TO-OUTPUT 
INTERACTION 
T» = +25°C, V,n = 15V, free running, 
three outputs unloaded. 



L C 
o h 
a a 
.d n 
e n 
d e 



15mA 



25 50 75 100 

Load Current, l L (mA) 



CHANNEL-TO-CHANNEL 
INTERACTION 

= +25°C. Vin = 15VDC, free running, 
three outputs loaded to ±15mA 







© i 
© I 


i h 
( k 



























25 50 75 100 
Load Current. Il (mA) 



f sync VS OUTPUT VOLTAGE 
AND INPUT CURRENT 



T, = +25°C. Vin = 15VDC. Ii = ±25mA, Vsymc = 


15V p-p 
20 

z 9 

O D> 

10 3 (Q „ 
Si. * 5 
n' 5' s 

W — )r 

— "O s 

ft) ^ Q. 


-60 

1 ? 
a> c 

§ "70 

> 1 

& o -80 

3 

o ~° 

C N 






^\ 






— ss 


V 












Change i 
Normali 

8 8 










33 3 3 

-10§ 2 ■> 
11 

-20 











500 600 
fsv»c (kHz) 



01— 

-50 



OUTPUT POWER 
DERATING 



50 

T* (°C) 



TEMPERATURE 
CHARACTERISTICS 
V IN = +15V, Iuoad = ±25mA, free running. 

+75 



O £ 
c ~ 





4h 
















IV, 















50 
Ta (°C) 



APPLICATIONS 

TYPICAL OUTPUT CONNECTIONS 




High Current Supply. 



Vo = ±15VDC 
lo = ±100mA 




High Voltage Supply. 



Vo = 120VDC 
lo = 25mA 
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TYPICAL INPUT CONNECTIONS 
Single Rail Input Supply 

The PWR1017 can be hooked up in a number of configu- 
rations for single input voltages. Each unit may become 
either a master or a slave. The most common configura- 
tion is with a single master and multiple slave units. 



«2 and #3 are Parallel Drive 
«1 is Free Running Master 



The PWRI0I7 may also be connected in series where the 
first unit can either be a master or a slave driven by the 
system clock. 



3 

1 4 

2 



3 

1 4 

2 



] r n 



Any combination of serial or parallel may be used. 




Split Rail Input Supply 

PWRI0l7s may be driven by a differential supply and 
still be synchronized together. Care should be taken not 
to exceed the 50V maximum deviation from any — Vis. 



Synchronizing to an External Oscillator. 
■ 15V N X -1SV 





3 

1 4 

2 




OV 


— \— 












3 

4 1 

2 





— ■ V 

Synchronizing to a Free Running Unit. 



Tha master pin is a buffered output designed to drive 
other slave inputs. In split rail applications it is recom- 
mended that the external oscillator drive only one unit 
and all others be driven from the master outputs of other 
PWR1017S. 



External 




• 

1 4 






Oscillator 




2 




OV 


I 








-T- 








4 3 ! 

2 







External 
Oscillator 



, 3 4 
2 



3 

1 4 

2 



Recommended. 



-15V 

Not Recommended. 
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BURR-BROWN® PWR1 1 XX SERIES 



AVAILABLE 1ST QTR '89 



ADVANCE INFORMATION 
§ SUBJECT TO CHANGE 

c • f 



24-Pin DIP, Unregulated, Filtered 
DC/DC CONVERTER 



FEATURES 



APPLICATIONS 



• 24-PIN DIP PACKAGE 

• INTERNAL INPUT AND OUTPUT 
FILTERING 

• 50mVp-p RIPPLE AND NOISE WITH NO 
EXTERNAL COMPONENTS 

• SHORT-CIRCUIT PROTECTION 

• BUILT-IN STANDOFFS 



• HIGH-DENSITY PC BOARDS 

• COMPUTER PERIPHERALS 

• LAN POWER 

• PORTABLE EQUIPMENT 



DESCRIPTION 

The PWR1 1XX Series offers a broad line of low-cost, 
high-performance, unregulated, single and dual output 
DC/DC converters in a 24-pin DIP package. These 
miniature converters offer better performance and lower 
cost in industry-standard packages and pin-outs. The 
PWR1 1XX Series is internally filtered to give a maxi- 
mum output noise and ripple specification of 50mVp- 
p. No external parts are necessary to obtain this per- 
formance. 

Surface mounted components and void free, hard-cast 
epoxy allow for superior reliability, excellent thermal 
dissipation, and an extended temperature range of 
+85°C at no extra cost. 



The PWR11XX Series are ideal for use on high- 
density PC boards where isolated, unregulated, low 
ripple power is needed. An input PI filter is standard on 
all models, eliminating the need for external filtering, 
which uses precious board space. Standoffs allow for 
PC board cleaning, helping preserve isolation. They 
also allow for visual inspection of solder joints from 
above. 

The 9VDC output units can supply power to operate 
LAN circuits in a standard package. The isolation 
makes the PWR1 1XX well suited for this application 
as well as digital-to-analog and analog-to-digital (DACs 
and ADCs) conversion circuits. Short-circuit protec- 
tion gives safety to the unit for prototyping and produc- 
tion solder-bridges. 
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PWR11XX Series 



SPECIFICATIONS 



ELECTRICAL 

Specifications at T A = +25°C, Rated Input Voltage. Rated Output Current unless otherwise noted. 



PARAMETER 


CONDITIONS 


MIN 


TYP 


MAX 


UNITS 


INPUT 

Ranges 




4.0 
9.6 
■19.2 
38.4 


5 
12 
24 
46 


6.0 
14.4 
28.8 
57.6 


VDC 
VDC 
VDC 
VDC 


ISOLATION 

Rated Voltage 
Resistance 




500 


10 




VOC 
00 


OUTPUT 

Rated Voltages 
Rated Currents 
Voltage Accuracy 
Ripple and Noise 


See Below 
See Below 
5VDC outputs 
BW = DC to 10 MHz 
NO EXTERNAL PARTS 






±3 
50 


VDC 
mA 
% 
mVp-p 


REGULATION 

Una 
Load 


per 1 .0% Change in i % 
100% to 20% Change in Load 




1.2 
6 




%/% 
% 


THERMAL 


PARAMETER 


CONDITIONS 


MIN 


TYP 


MAX 


UNITS 


Specification 

Operating 

Storage 




-25 
-40 
-55 




+85 
+100 
+150 


odd 



ABSOLUTE MAXIMUM RATINGS 



Output Short-Circuit Duration 


Continuous 


Lead Temperature (soldering, 10 sec) 


+300°C 



MODEL NUMBERS 
Duals 



MODEL 


v. 




w 


PWR1100 


5VDC 


5VDC 


500mA 


PWR1101 


5VDC 


9VDC 


277mA 


PWR1102 


5VDC 


12VDC 


208mA 


PWR1103 


5VDC 


15VDC 


166mA 


PWR1104 


5VDC 


±5VDC 


±250mA 


PWR1105 


5VDC 


±12VDC 


±104mA 


PWR1106 


5VDC 


±15VDC 


±83 mA 


PWR1107 


12VDC 


5VDC 


500mA 


PWR1108 


12VDC 


9VDC 


277mA 


PWR1109 


12VDC 


12VDC 


208mA 


PWR1110 


12VDC 


15VDC 


166mA 


PWR1111 


12VDC 


±5VDC 


±250mA 


PWR1112 


12VDC 


±12VDC 


±104mA 


PWR1113 


12VDC 


±15VDC 


±83mA 


PWR1114 


24VDC 


5VDC 


500mA 


PWR1115 


24VDC 


9VDC 


277mA 


PWR1116 


24VDC 


12VDC 


208mA 


PWR1117 


24VDC 


15VDC 


166mA 


PWR1116 


24VDC 


±5VDC 


±250mA 


PWR1119 


24VDC 


±12VDC 


±104mA 


PWR1120 


24VDC 


±15VDC 


±83mA 


PWR1121 


48VDC 


5VDC 


500mA 


PWR1122 


48VDC 


9VDC 


277mA 


PWR1123 


48VDC 


12VDC 


208mA 


PWR1124 


48VDC 


15VDC 


166mA 


PWR1125 


48 VDC 


±5VDC 


±250mA 


PWR1126 


48VDC 


±12VDC 


±104mA 


PWR1127 


48VDC 


±15VDC 


±83mA 



(Top View) 




PWR11XX 

USA 



.800" 
(20.32) 



_ 1.250- 

(31 75) 

(Bottom View) 



1011 12 



.400" 
(10.16) 



o o 



.600" 
(15.24) 



24 23 22 



1514 13 



(Side View) 




.170- 
(4.32) 
Min 



NOTE: All dimensions are in inches (millimeters). 

MATERIAL: Units are encapsulated in a low thermal resis- 
tance molding compound which has excellent chemical re- 
sistance, wide operating temperature range, and good 
electrical properties under high humidity environments. 
The shell Is a non-conductive black diallylphthalate which 
allows for six-sided non-conductivity. 



PIN CONNECTIONS 



SINGLES 


DUALS 


PIN 


FUNCTION 


FUNCTION 


1 


+v„ 


+V„ 


2 


NC 




3 


NC 


Common 


10 




Common 


11 




♦v 


12 


-v„ 


-V„ 


13 


-V„ 


-v„ 


14 


+V OUT 




15 


— ^OUT 


Common 


22 


NC 


Common 


23 


NC 




24 
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BURR-BROWN 



PWR13XX SERIES 



AVAILABLE 1ST QTR '89 
ADVANCE INFORMATION 
SUBJECT TO CHANGE 



24-Pin DIP, Unregulated 
DC/DC CONVERTER 



APPLICATIONS 



FEATURES 

• ISOLATION VOLTAGE TESTED PER 
UL544, VDE750, AND CSAC22.2 DIELEC- 
TRIC WITHSTAND REQUIREMENT 

• BARRIER LEAKAGE CURRENT 100% 
TESTED AT 240V AC 



• MEDICAL INSTRUMENTATION 

• ISOLATED PORTABLE EQUIPMENT 

• RIGID SAFETY REQUIREMENTS 



• 24-PIN DIP PACKAGE 

• SHORT-CIRCUIT PROTECTION 

• BUILT-IN STANDOFFS 



DESCRIPTION 

The PWR13XX Series offers a broad line of low-cost, 
high-performance, unregulated, single and dual output 
DC/DC converters in a 24-pin DIP package. 

It is the only DIP Series of DC/DC converters currently 
offered that meets the high safety standards of UL, 
VDE, and CSA. Surface mounted components and 
void free, hard-cast epoxy allow for superior reliabil- 
ity, excellent thermal dissipation, and an extended 
temperature range of +85°C at no extra cost. 



The PWR 1 3XX Series is ideal for use on high-density 
PC boards where isolated, unregulated power must 
meet safety specs. Each PWR13XX Series unit shipped 
is tested in compliance with the dielectric withstand 
voltage requirements of UL544, VDE750, and 
CSAC22.2. Standoffs allow for PC board cleaning, 
helping preserve isolation. They also allow for visual 
inspection of solder joints from above. The short- 
circuit protection gives safety to the unit for prototyp- 
ing and production solder-bridges. 
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PWR13XX Series 



SPECIFICATIONS 



ELECTRICAL 

Specifications at T A = 



+25°C, Rated Input Voltage, Rated Output Current unless otherwise noted. 



PARAMETER 


CONDITIONS 


MIN 


TYP 


MAX 


UNITS 


INPUT 

Ranges 




4.5 
10.8 
21.6 
43.2 


5 
12 


5.5 


VDC 
VDC 
VDC 
VDC 


ISOLATION 

Rated Voltage 
Resistance 




500 


10 




VDC 
GQ 


OUTPUT 

Rated Voltages 
Rated Currents 
Voltage Accuracy 
Ripple and Noise 


See Below 
See Below 
5VDC outputs 
BW = DC to 10MHz 
NO EXTERNAL PARTS 




100 


±3 


VDC 
mA 

% 
mVp-p 


REGULATION 

Line 
Load 


Lowline to Highline 
1/4 Load to Full Load 




1.2 
6 




%/% 
% 


THERMAL 




PARAMETER 


CONDITIONS 


MIN 


TYP 


MAX 


UNITS 


Specification 

Operating 

Storage 




-25 
-40 
-55 




+85 
+100 
+150 


•C 

°c 
°c 



ABSOLUTE MAXIMUM RATINGS 







Lead Temperature (soldering. 10 sec) 


+300-C 



MODEL NUMBERS 
Duals 



MODEL 


v. 


»«, 


u, 


PWR1300 


5VDC 


5VDC 


200mA 


PWR1301 


5VDC 


12VDC 


83mA 


PWR1302 


5VDC 


15VDC 


67mA 


PWR1303 


5VDC 


±12VDC 


±42mA 


PWR1304 


5VDC 


±15VDC 


±34mA 


PWR1305 


12VDC 


5VDC 


200mA 


PWR1306 


12VDC 


12VDC 


83 mA 


PWR1307 


12VDC 


15VDC 


67mA 


PWR1308 


12VDC 


±12VDC 


±42mA 


PWR1309 


12VDC 


±15VDC 


±34mA 


PWR1310 


15VDC 


5VDC 


200mA 


PWR1311 


15VDC 


12VDC 


83mA 


PWR1312 


1SVDC 


15VDC 


67mA 


PWR1313 


15VDC 


±12VDC 


±42mA 


PWR1314 


15VDC 


±15VDC 


±34mA 



(Top View) 




.800" 
(20.32) 



(Bottom View) 
12 3 10 11 12 



.400" 
(10.16) 



o o o 



.600" 
(15.24) 



24 23 22 15 14 13 

(Side View) 




J L.100- .020- 
•*] r"(2.54) (.51)-* 



NOTE: All dimensions are in inches (millimeters). 
MATERIAL: Units are encapsulated in a low thermal resis- 
tance molding compound that has excellent chemical re- 
sistance, wide operating temperature range, and good 
electrical properties under high humidity environments. 
The shell is a non-conductive black diallylphthalate that 
allows for six-sided non-conductivity. 



PIN CONNECTIONS 



SINGLES 


DUALS 


PIN 


FUNCTION 


FUNCTION 


1 


NC 


NC 


2 


NC 


"Vou, 


3 


NC 


Common 


10 




Common 


11 




♦v„ 


12 


NC 


NC 


13 


-v„ 


"** 


14 


NC 


NC 


15 


NC 




22 


NC 


NC 


23 


NC 


NC 


24 




♦V. 
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BURR-BROWN 



PWR1546A 



Ultra-Low-Noise, Regulated 
DC/DC CONVERTER 
+5VDC ln;±15VDC Out 



FEATURES 

• 1.0m Vp-p MAXIMUM OUTPUT NOISE 

• 5W RATED OUTPUT POWER 

• SHORT-CIRCUIT PROTECTION 

• SIX-SIDED SHIELDING 

• INTERNAL INPUT AND OUTPUT 
FILTERING 

• FULLY REGULATED 

DESCRIPTION 

The PWR1546A has a maximum of l.OmVp-p out- 
put noise. This unit incorporates input and output 
filtering along with an internal shield, giving full 
six-sided shielding that keeps unwanted radiated noise 
from your circuit. No external parts are required to 
meet the 1.0m Vp-p maximum guaranteed output 
noise. 

The model PWR1546A is a miniature DC/DC con- 
verter providing dual isolated ±15VDC outputs from 
a single +5VDC input. Each output will supply full- 
rated current over the entire operating range. Each 



APPLICATIONS 

• HIGH RESOLUTION DATA ACQUISTION 

• PRECISION TEST EQUIPMENT 

• HIGH GAIN AMPLIFIERS 

• PRECISION INSTRUMENTATION 



output is regulated and is protected against all shorts. 
The isolation barrier is guaranteed to be 750VDC 
min; this is 250VDC more than most units. For 
example, the additional voltage allows the 
PWR1546A to operate while connected across a stan- 
dard 440V AC power line. 

Surface-mounted components and void-free, hard-cast 
epoxy allows for superior reliability and excellent 
thermal dissipation. The calculated MTTF (per MIL- 
HDBK-217 REV. E, Circuit-Stress Analysis Method) 
is in excess of 100 years at 25°C. 



+v„ o- 
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PDS-8S0A 



PWR1546A 



SPECIFICATIONS 

ELECTRICAL CHARACTERISTICS 

Specifications at T, = +25°C, Rated Input Voltage, Rated Output Current unless otherwise r 



PARAMETER 


CONDITIONS 


MIN 


TYP 


MAX 


UNITS 


INPUT 

Rated Voltage 
Voltage Range 
Current 

Reflected Ripple Current 


w° 

BW = DC to 10MHz 


4.5 


5.0 

80 
1650 
18 


5.5 


VDC 

VDC 

mA 

mA 

mAp-p 


ISOLATION 

Rated Voltage 

Resistance 

Capacitance 

Leakage Current 

Common-Mode Noise Current 


V BO =240VAC, 60HZ 
BW ~ DC to 10MHz 


750 


10 
110 

1 


15 


VDC 

on 

PF 

fiArms 
mAp-p 


OUTPUT 

Rated Voltage 
Voltage Accuracy 
Voltage Balance 
Temperature Coefficient 
Rated Current 
Transient Recovery Time 


To 0.1% of Final Value 




±0.01 
±167 
10 


±1 
±0.5 


VDC 

% 
% 

%/°C 

mA 

msec 


REGULATION 

Line 
Load 


4.5VDC to 5.5VDC 
0mA to ±1 67mA 




±0.02 
0.02 




% 
% 


OUTPUT NOISE 

Ripple and Noise 


BW = DC to 10MHz 




0.6 


1.0 


mVp-p 


GENERAL 

Efficiency 

Switching Frequency 
MTTP" 






60 
50 
890,000 




% 
kHz 
hours 



NOTE: (1) Calculated per MIL-HDBK-217, +25°C, Ground Benign, Circuit-Stress Analysis Method. MTTFs 
for other environments are available upon request. 



ORDERING INFORMATION 



Device Family 

PWR indicates DC/DC converter 

Model Number 



1546A X 



Reliability Screening - 



No designator indicates standard manufacturing process. 
/G indicates Level I screening-burn-in only. 
n indicates Level II screening-stabilization bake, temperature 
cycling, and burn-in. 



MECHANICAL 



(Top View) 






























































































































































































































+v 


CUT 


































































+ 


•ff 
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— v_ 






























































-H-H- 


































*COT 



























































































































































































































































(Bottom View) 



D 

0.040 ±0.003 
(1.02 ±0.08) 

(Side View) 



(10.41) 
0.170 
-(4.32) ' 



Min 



NOTES: 1) All dimensions are in inches 
(millimeters) 

GRID: 0.100 inches (2.54 millimeters) 

MATERIAL: Units are encapsulated in a low 
thermal resistance molding compound that 
has excellent chemical resistance, wide 
operating temperature range, and good 
electrical properties under high humidity envi- 
ronments. 



THERMAL CHARACTERISTICS 



PARAMETER MIN TYP MAX UNITS 

Specifications -25 +85 °C 

Operating -40 +100 °C 

Storage -55 +125 °C 

Package Thermal Resistance 20 °CAAr 
(Junction-to-Amblent) 



ABSOLUTE MAXIMUM RATINGS 



Input Voltage 6.0VDC 

Output Short-Circuit Duration Continuous 

Internal Power Dissipation 4.0W 

Lead Temperature (Soldering, 10sec) +300°C 

Junction Temperature +150°C 
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PWR1546A 



TYPICAL PERFORMANCE CURVES 

T A - +25"C. V. - 5VOC. 1^ - ±167mA u 



OUTPUT NOISE vs 
OUTPUT CURRENT 
V_.-5.0VDC 



OUTPUT NOISE vs 
AMBIENT TEMPERATURE 
V_- 5.0VDC ; L™ - ±167mA 




±45 ±90 ±135 ±180 
U„ (mA) 



0.9 



S 
i 



0.3 



\ 












>- 





























-20 +20 440 +60 

T A ro 



REFLECTED RIPPLE CURRENT 
vs OUTPUT CURRENT 
V„ - 5.0VDC 



j - 
I 

S 6 





-40°C 
























+25°C 








+100°C 















±45 ±90 ±135 ±180 



INPUT CURRENT vs 
AMBIENT TEMPERATURE 
V_ - 5.0VDC ; I.™ - ±167mA 



+1O0 



£ +5.0 
z 

i 



i Norn 



-50 



-40-5+30 



INPUT CURRENT vs 
INPUT VOLTAGE 
U_-±167mA 



£ +5.0 



4.50 4.75 5.00 5.25 
V„(VDC) 



5.50 



POWER DERATING 

































+8^C^ 



















+30 +65 +100 
T.CQ 



+012 
? +008 



O 

* Norn 



-0.04 



OUTPUT VOLTAGE vs 
OUTPUT CURRENT 
V„-±5.0VDC 





+100°C 








+25°c"" 








-40°C 




s 











OUTPUT VOLTAGE vs 
AMBIENT TEMPERATURE 
V„-5.0VDC;l ta>D -±167mA 



WARMUP DRIFT 
V„-5.0VDC ±167mA 



±45 ±90 ±135 ±180 




























+Vov, 

























3 6 9 12 

Time (min) 



Burr-Brown Power Sources Handbook, Vol. I 



PWR1726 




PWR1726 



1.5W Rated Output Power 
UNREGULATED DC-TO-DC CONVERTER 
Medical-Isolation Grade 



FEATURES 

• 8000V ISOLATION TEST VOLTAGE 

• NO EXTERNAL PARTS REQUIRED 

• SYNCHRONIZABLE 

• REMOTE ON/OFF 

• LOW-BARRIER CAPACITANCE 



APPLICATIONS 

• PATIENT-MONITORING EQUIPMENT 

• INDUSTRIAL-PROCESS EQUIPMENT 

• DATA ACQUISITION 

• TEST EQUIPMENT 

• PORTABLE EQUIPMENT 



DESCRIPTION 

The PWR1726 is a single-channel, dual-output 
DC/ DC converter designed for medical applications 
or those applications where high-isolation voltage 
and low-barrier capacitance are critical for system 
reliability and integrity. 

Calculated mean-time-to-failure (MTTF) is in excess 
of 100 years at an ambient temperature of +125°C 
and at rated output power. The performance of the 
PWR1726 is not derated over its entire specified 
temperature range of -25°C to +85°C. 
Synchronisation of the PWR1726 may be accom- 



plished simply by connecting the Sync pin of one 
unit to the Sync pin of another unit. In this manner, 
up to eight converters may be ganged together. 
The PWR1726 provides a plus and minus output 
voltage that is approximately equal to the magni- 
tude of the input voltage. The PWR1726 operates 
over an input voltage range of 7VDC to 18VDC. 
Each PWR1726 is tested in compliance with UL544, 
VDE750, and CSAC22.2 dielectric withstand specifi- 
cations. In addition, all minimum and maximum 
specifications are 100% tested. 



SIMPLIFIED > 



CIRCUIT 
DIAGRAM 



+v, N O-l- 

SyncQ- 



Remote (~\_ 
On/Off 



-V,nO~ 



fcsc = 240kHz 
(free running) 



Ha 




Output 
Common 



-t-O+VouT 
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PWR1726 



SPECIFICATIONS 

ELECTRICAL 

At Ta = +25°C. V, N = 15VDC, Iload - ±50mA and in free-running mode unless otherwise noted. 



NOTE: (1) Other input and output voltages available upon request. 

ABSOLUTE MAXIMUM RATINGS 



Input Voltage 18VDC 

Output Short-Circuit Duration Continuous 

Internal Power Dissipation 2W 

Lead Temperature (soldering, 10sec) +300°C 

Junction Temperature +150°C 

Package Thermal Resistance (Junction-to-Ambient. Sja) 65°C/W 



PIN CONFIGURATION 









+Vol.t 


.32 1 . 


-Vout 


Output Common 


• 30 






14 . 


-v„ 


Remote On/Off 


•18 15 e 


SYNC 




16 • 


+V„ 




(Bottom View) 





MECHANICAL 









PWR1726 






PARAMETER 


CONDITIONS 


MIN 


TYP 


MAX 


UNITS 


INPUT 












Rated Voltage' 11 






15 




VDC 


Voltage Range 




7 




18 


VDC 


Input Current 


Iloao = 




30 




mA 




Iloao = Rated Load 




145 


165 


mA 




Short Circuit 




115 




mA 


Ripple Current 


Iloao = Rated Load 




15 




mAp-p 


ISOLATION 












Voltage Rated Continuous 












AC, 60Hz 




3500 






Vrms 


DC 




5000 






VDC 


Test Voltage 


60sec, 60Hz 


8000 






Vpk 


Resistance 






10 




O 












nF 
P r 


Leakage Current 


V,so = 240VAC, 60Hz 




1 


2 


■0k 


OUTPUT 












Rated Voltage' 1 ' 


Iloao = Rated Load 




±15 




VDC 


Voltage Range 


Iloao Rated Load 


±14.25 




±15.75 


VDC 




Iload = OmA 


1 .0 


±16 5 


±18.0 




Rated Current 


Balanced Loads 




±50 




mA 


Current Range 


Balanced Loads 







±90 


mA 




Single Ended 







180 


mA 


Line Regulation 


7VDC<V,n<18VDC 




1.16 




mV/mV 


Load Regulation 


No Load < Ioot < ±50mA 






03 


%/mA 


Ripple Voltage 


BW = DC to 10MHz 












Iloao = 




15 




mVp-p 




Iloao = Rated Load 




50 




mVp-p 


GENERAL 












MTTF 


Calculated per 












MIL-HDBK-217 Rev. E 












Ground. Benign 25° C 




1.2x10" 




hrs 


Switching Frequency 






120 




kHz 


TEMPERATURE 












Specification 




-25 




+85 


°C 


Operating 




-40 




+100 


°C 


Storage 




-55 




+125 


-c 



1.625 ±0.015 
"(41.28 ±0.38)" 



BURR BROWN R 


1 






■ 

- 


>WR 1726 




Top View 



















































































































































































0.900 





















































































































































































































32 30 



{Bottom View) 



ti i 



Max 

—r~ 

0.480 

02.2) 

4- 



0.170 
(4.32) 



0.032 ±0.002 
(0.89 ±0.05) 



NOTES: All dimensions are in inches (milli- 
meters) 

GRID: 0.100 inches (2.54 millimeters) 

MATERIAL: Low thermal resistance molding 
compound which has excellent chemical resis- 
tance, wide operating temperature range and 
good electrical properties under high humid- 
ity environments. 
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PWR1726 



TYPICAL PERFORMANCE CURVES 



POWER DERATING 



I 

S 1 o 



° 0.5 









+85° C 



























25 50 75 
T«("C> 

INPUT CURRENT vs 
OUTPUT CURRENT 
Vin = 15VDC 



E 120 




±30 ±60 ±90 ±120 
Iload (mA) 

OUTPUT VOLTAGE vs 
AMBIENT TEMPERATURE 
V,„ = 15VDC; Iload = ±50mA 



O 
Q 

£ 12 



-AO -5 +30 +65 +100 
T«(°C) 



OUTPUT VOLTAGE vs 
OUTPUT CURRENT 
V,„ = 15VDC 




±30 ±60 ±90 ±120. 
Iload (mA) 



iNPUT CURRENT vs 
INPUT VOLTAGE 
Iload = ±50mA 



9 12 15 18 

V, N (VDC) 

INPUT CURRENT vs 
AMBIENT TEMPERATURE 
V,k = 15VDC; Iloao = ±50mA 



-40 



-5 +30 +65 +100 
T« (°C) 



OUTPUT VOLTAGE vs 
INPUT VOLTAGE 
Iload = ±50mA 




9 12 15 

V,» (VDC) 

EFFICIENCY vs 
POWER OUT 
Vin = 15VDC 




EFFICIENCY vs 
INPUT VOLTAGE 
Iload = ±50mA 



9 12 15 

V,„ (VDC) 
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PWR510X 



BURR -BROWN ® PWR5104 

l BB l PWR5105 



9W Rated Output Power 
REGULATED DC-TO-DC CONVERTER 



FEATURES 

• LOW COST 

• LOW NOISE 

• LINEAR OUTPUT REGULATION 

• WIDE OPERATING TEMPERATURE RANGE: 
-40°C TO +100°C 

DESCRIPTION 

The PWR5I04 and PWR5105 offer respectively 
±I2VDC and ±I5VDC ouputs of regulated 9W 
power driven from your +5V system buss. These 
units are designed for use in such diverse applications 
as process control, telecommunications, portable 
equipment, medical systems, airborne and shipboard 
electronic circuits, and automatic test equipment. 
The PWR5104 and PWR5105 offer a low cost 
alternative to the models currently in the market. In 
addition these models utilize high frequency switch 



• +12VDC AND ±15VDC OUTPUTS 

• INPUT AND OUTPUT FILTERING 

• SIX-SIDED SHIELDING 

• BARRIER LEAKAGE CURRENT 100% TESTED AT 
240VAC 



ing in order to maintain a low EMI and RF1 
environment. Both models incorporate input and 
output filtering along with six-sided shielding to 
keep unwanted noise from your circuit. 
Surface-mounted devices and manufacturing proces- 
ses are used in the PWR5104 and PWR5105 to give 
you a device which is more environmentally rugged 
than most DC-to-DC converters. These manufac- 
turing and design technologies also give superior 
isolation voltage. 



CONNECTION DIAGRAM 



Top View 









Voui 
} Common 



+ Vg U , 



ORDERING INFORMATION 



PWR 510X/G 



Device Family 

PWR indicates DC/DC converter 
Model Number 



Selected from table of Electrical 
Characteristics 
Reliability Screening - 



No designator indicates standard 

manufacturing processing 
/G indicates Level I screening— burn-in only 
II indicates Level II screening— stabilization 

bake, temperature cycling, and burn-in 
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PWR510X 



SPECIFICATIONS 

ELECTRICAL 

Specifications typical at T» = +25°C, nominal input voltage and rated output current unless 
otherwise noted- 



PARAMETER 


CONDITIONS 


PWR5104/5105 


UNITS 


MIN 


TYP 


MAX 


INPUT 












Nominal Voltage 






5 00 






Voltage Range 1 " 




4.75 




5.25 




Input Current 


No load 




60 






Input Current 


Rated load 




2400 


2570 


mA 


Ripple Current 


At rated load 




5 




mA,p-p 


OUTPUT 












PWR5104 Rated Voltage 






±12 






PWR5105 Rated Voltage 






±15 




VDC 


Accuracy 






±0.5 


±1.0 




Voltage Balance 






±0.3 




% 


Temperature 












Coefficient 


-25°C to +85°C 




±0.01 




%/°c 


PWR5104 Rated Current 




±375 






mA 


PWR5105 Rated Current 




±300 






mA 


Ripple and Noise 


BW = DC to 10MHz 




6 


35 


mV,p-p 


Line Regualtion 






0.02 




% 


Load Regulation 






0.04 




% 


Efficiency 




70 


75 




% 


ISOLATION 












Rated Voltage 




750 






VDC 


Resistance 






10 




GO 


Capacitance 






50 




pF 


Leakage Current 


240Vrms, 60Hz 






15 


iitK, rms 


GENERAL 

Switching Frequency 






50 




kHz 


TEMPERATURE 

Specification 

Operation 

Storage 




-25 
-40 
-55 




+85 
+100 
+125 


•c 
•c 
°c 



NOTE: (1 ) Other voltage ranges available. Contact factory. 



ABSOLUTE MAXIMUM RATINGS 



Input Voltage 110% of nominal 

Output Short-Circuit Duration 15 seconds 

Internal Power Dissipation 4.0W 

Lead Temperature (soldering, 10 seconds) +300°C 

Junction Temperature +150°C 

Package Thermal Resistance, 
Junction-to-Ambient, B JA 15°C/W 



MECHANICAL 

—— — ^ — 



2.000 ±0.015 






(50.80 ±0.38) 








m 


8 




5 
o 


s 




§ 


§ 






s 



Top View— "A" Package Option 



*+ v '" 'J. A • • • t • • • 

►COM* ..... 

»--v,„ • • • 



-V<x„» 



: i ;;;; i 

Bottom View — "A" Package Option 







0410 






(10.41 


Hk II 


0170 


| 0.040 ±0.003 




(4.32) 



(1.02 ±0.08) 
Side View— "A" Package Option 



NOTES: 

All dimensions are in inches (millimeters) 
GRID: 0.100 inches (2.54 millimeters) 

MATERIAL: Units are encapsulated in a low thermal 
resistance molding compound which has excellent 
chemical resistance, wide operating temperature 
range, and good electrical properties under high 
humidity environments. Lead material is brass with 
a hot-solder-dipped surface to allow ease of solder- 
ability. 
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PWR510X 



TYPICAL PERFORMANCE CURVES 



EFFICIENCY VS INPUT VOLTAGE 
(at Full Power Out) 























■ 


5 











+4.75 +5.00 +5.25 

Input Voltage (V) 

OUTPUT POWER DERATING 



+5.50 































A 

+85°C 



















































+25 +50 +75 

Temperature (°C) 



60 




EFFICIENCY VS LOAD 
(at Nominal Input Voltage) 



3 6 9 

Power Out (W) 

INPUT CURRENT VS TEMPERATURE 



-25 +25 +50 +75 +100 

Temperature (°C) At Nominal V, N (5V) 
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PWR53XX Series (Single Output) 



■ 



BURR-BROWN 




PWR53XX SERIES 
SINGLE OUTPUT 



AVAILABLE 4TH QTR '88 
ADVANCE INFORMATION 
SUBJECT TO CHANGE 



15 Watt, 2:1 Input 
WIDE RANGE DC/DC CONVERTER 



FEATURES 



• 2:1 INPUT VOLTAGE RANGE 

• REMOTE ON/OFF 

• SHORT-CIRCUIT PROTECTION 

• SIX-SIDED SHIELDING 

• OVER-VOLTAGE PROTECTION 

• PI INPUT AND OUTPUT FILTERING 



APPLICATIONS 



• TELECOMMUNICATIONS EQUIPMENT 

• BATTERY POWERED SYSTEMS 

• AIRBORNE AND SHIPBOARD 
ELECTRONICS 

• PORTABLE INSTRUMENTATION 



DESCRIPTION 

The PWR53XX Series offers a large selection of regu- 
lated 15W DC/DC convener with a wide 2:1 input 
voltage range. These products are loaded with features 
such as short-circuit protection, six-sided shielding, 
remote ON/OFF, and over-voltage protection. 

A combination of high-efficiency, remote ON/OFF, 
and wide input range makes the PWR53XX series 
ideal for battery powered systems. Other well-suited 
applications included telecommunications equipment, 
portable instrumentation, and airborne and shipboard 
electronics. 

The PWR53XX Series is also available in dual and 
triple outputs to suit almost every requirement. Input 
ranges of 9-18VDC, 18-36VDC, and 36-72VDC give 
the designer great flexibility in system powering. Using 



PWM regulation allows for efficiencies of 75% to 
85%, which along with the remote ON/OFF function 
helps conserve battery power. 

Six-sided shielding suppresses electromagnetic radia- 
tion, which could disturb sensitive analog measure- 
ments or interfere with system timing signals. Internal 
PI filters on both input and output lines minimizes the 
effects of switching noise on the source and loads. 

All units utilize surface mount technology for rugged- 
ness and long-term reliability. Conservative design 
rules were followed, yielding low component stress 
levels and a high MTTF. These units are designed and 
built with the same commitment to excellence as our 
high grade medical power products. 
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PWR53XX Series (Single Output) 



SPECIFICATIONS 

ELECTRICAL 

At T„ = +25°C. Rated Input Voltage, Hated Output Current unless 



MECHANICAL 



PARAMETER 


CONDITIONS 


MIN 


TYP 


MAX 


UNITS 


INPUT 

Ranges 




9 
18 
36 




36 
72 


VDC 
VDC 
VOC 


ISOLATION 

Rated Voltage 
Resistance 




500 


10 




VDC 
Qti 


OUTPUT 

Rated Voltages 
Rated Currents 
Voltage Accuracy 
Temperature Coefficient 
Ripple and Noise 
Response Time 

Overvoltage Protection 


See Below 
See Below 

BW = DC to 10MHz 
To within ±1 .0% 
25% step change in load 
SV^ Models 
lav^ Models 
ISV^ Models 




±0.02 


±1.0 

75 
500 

6.8 
15 
18 


VDC 
mA 

% 

wc 

mVp-p 
MS 

VDC 
VDC 
VDC 


REGULATION 

Line 
Load 


Lowline to Highline 
Full load to 1/4 Load 






±0.2 
±1.0 


% 

% 


GENERAL 

Efficiency 

Switching Frequency 






75 
100 




% 
kHz 


THERMAL 


Specification 

Operating 

Storage 


-25 
-40 
-55 




+85 
+100 
+150 


°C 
°C 
"C 



REMOTE ON/OFF 



Logic Compatibility 

E c ON 

E c OFF 


CMOS or Open Collector TTL 

+0.4VDC 

18mA 




- v « 



ABSOLUTE MAXIMUM RATINGS 









+300°C 



(Top View) 




(4.32) 
Min 



NOTE: All dimensions are in inches 
(millimeters). 

MATERIAL: Units are encapsulated in a low 
thermal resistance molding compound that 
has excellent chemical resistance, wide 
operating temperature range, and good 
electrical properties under high humidity 
environments. The shell is a non-conductive 
black diallylphthalate which allows for six- 
sided non-conductivity. 



MODEL NUMBERS 



MODEL 


v. 




'out 


PWR5300 


9-18VDC 


5VDC 


3000mA 


PWR5301 


9-18VDC 


12VDC 


1250mA 


PWR5302 


9-18VDC 


15VDC 


1000mA 


PWR5303 


18-36VDC 


5VDC 


3000mA 


PWR5304 


18-36VDC 


12 VDC 


1250mA 


PWR5305 


18-36VDC 


15VDC 


1000mA 


PWR5306 


36-72VDC 


5VDC 


3000mA 


PWR5307 


36-72VDC 


12VDC 


1250mA 


PWR5308 


36-72VDC 


15VDC 


1000mA 



PIN CONNECTIONS 



SINGLES 


PIN 


FUNCTION 


1 




2 


-v„ 


3 


No Pin 


4 


No Pin 


5 


No Pin 


6 


♦v 


7 


-Vcur 


8 


Remote On/Off 
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PWR53XX Series (Dual Output) 



BURR-BROWN® 



PWR53XX SERIES 
DUAL OUTPUT 



AVAILABLE 4TH QTR 88 
ADVANCE INFORMATION 
SUBJECT TO CHANGE 



15 Watt, 2:1 Input 
WIDE RANGE DC/DC CONVERTER 



FEATURES 



• 2:1 INPUT VOLTAGE RANGE 

• REMOTE ON/OFF 

• SHORT-CIRCUIT PROTECTION 

• SIX-SIDED SHIELDING 

• OVER-VOLTAGE PROTECTION 

• PI INPUT AND OUTPUT FILTERING 



APPLICATIONS 

• TELECOMMUNICATIONS EQUIPMENT 

• BATTERY-POWERED SYSTEMS 

• AIRBORNE AND SHIPBOARD 
ELECTRONICS 

• PORTABLE INSTRUMENTATION 



DESCRIPTION 

The PWR53XX Series offers a large selection of regu- 
lated 15W DC/DC converters with a wide 2:1 input 
voltage range. These products are loaded with features 
such as short-circuit protection, six-sided shielding, 
remote ON/OFF, and over-voltage protection. 

A combination of high-efficiency, remote ON/OFF, 
and wide input range makes the PWR53XX series 
ideal for battery powered systems. Other well-suited 
applications include telecommunications equipment, 
portable instrumentation, and airborne and shipboard 
electronics. 

The PWR53XX Series is also available in single and 
triple outputs to suit almost every requirement. Input 
ranges of 9-18VDC, 18-36VDC. and 36-72VDC give 
the designer great flexibility in system powering. Using 



PWM regulation allows for efficiencies of 75% to 
85%, which along with the remote ON/OFF function 
helps conserve battery power. 

Six-sided shielding suppresses electromagnetic radia- 
tion, that could disturb sensitive analog measurements 
or interfere with system timing signals. Internal PI 
filters on both input and output lines minimizes the 
effects of switching noise on the source and loads. 

All units utilize surface mount technology for rugged- 
ness and long-term reliability. Conservative design 
rules were followed, yielding low component stress 
levels and a high MTTF. These units are designed and 
built with the same commitment to excellence as our 
high-grade medical power products. 
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PWR53XX Series (Dual Output) 



SPECIFICATIONS 



ELECTRICAL 

At T A = +25°C, Rated Input Voltage, Rated Output Current unless otherwise noted. 



MECHANICAL 



PARAMETER 


CONDITIONS 


MIN 


TYP 


MAX 


UNITS 


INPUT 

Ranges 




9 
18 
36 




18 
36 
72 


VDC 
VDC 
VDC 


ISOLATION 

Rated Voltage 
Resistance 




500 


10 




VDC 
GO 


OUTPUT 

Rated Voltages 
Rated Currents 

vuiidyt; r>(AjUi a\,y 

Temperature Coefficient 
Ripple and Noise 
Response Time 


See Below 

Can D D u u , 

BW = DC to 10MHz 
To within ±1.0% 
25% step change in load 




±0.01 


±1 .0 

75 
500 


VDC 

mA 

% 

%/°C 

mVp-p 

us 


REGULATION 

Line 
Load 


Lowline to Highline 
Full load to 1/4 Load 






±0.2 
±1.0 


It 
% 


GENERAL 

Efficiency 

Switching Frequency 






80 
100 




% 
kHz 



THERMAL 



REMOTE ON/OFF 



Logic Compatibility .. 
E c ON.. 



E„OFF 

Shutdown Idle Current 

Control Common 



..CMOS or Open Collector TTL 

+5.0VDC or Open Circuit 

+0.4VDC 

18mA 



ABSOLUTE MAXIMUM RATINGS 



MODEL NUMBERS 



MODEL 






u 


PWR5309 


9-18VDC 


±5VDC 


1500mA 


PWR5310 


9-18VDC 


±12VDC 


625mA 


PWR5311 


9-18VDC 


±15VDC 


500mA 


PWR5312 


18-36VDC 


±5VDC 


1500mA 


PWR5313 


18-36VDC 


±12VDC 


625mA 


PWR5314 


18-36VDC 


±15VDC 


500mA 


PWR5315 


36-72VDC 


±5VDC 


1500mA 


PWR5316 


36-72VDC 


±12VDC 


625mA 


PWR5317 


36-72VDC 


±15VDC 


500mA 



Specification 


-25 




+85 


°C 


Operating 


-40 




+100 


°c 


Storage 


-55 




+150 


°c 



Output Short-Circuit Duration 


Continuous 






+300°C 





{Top View) 




5 _EL 

4 .-J^ 



2.500" — 

(63.50) 
(Side View) 



0.700" l 
(17.78) I 
0.1 70- J 
(4.32) 
Min 



- 0.04- Dia 
(1.02) 



NOTE: All dimensions are in inches 



MATERIAL: Units are encapsulated in a low 
thermal resistance molding compound that 
has excellent chemical resistance, wide 
operating temperature range, and good 
electrical properties under high humidity 
environments. The shell is a non-conductive 
black diallylphthalate that allows for six-sided 
non-conductivity. 



PIN CONNECTIONS 



DUALS 


PIN 


FUNCTION 


1 


♦v„ 


2 




3 




4 


Common 


5 


-Vou, 


6 


No Pin 


7 


No Pin 


8 


Remote On/Off 
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PWR53XX Series (Triple ( 



BURR- BROWN 



PWR53XX SERIES 
TRIPLE OUTPUT 



AVAILABLE 1ST QTH '89 
ADVANCE INFORMATION 
SUBJECT TO CHANGE 



15 Watt, 2:1 Input 
WIDE RANGE DC/DC CONVERTER 



FEATURES 



• 2:1 INPUT VOLTAGE RANGE 

• REMOTE ON/OFF 

• SHORT-CIRCUIT PROTECTION 

• SIX-SIDED SHIELDING 

• OVER-VOLTAGE PROTECTION 

• PI INPUT AND OUTPUT FILTERING 



APPLICATIONS 

• TELECOMMUNICATIONS EQUIPMENT 

• BATTERY-POWERED SYSTEMS 

• AIRBORNE AND SHIPBOARD 
ELECTRONICS 

• PORTABLE INSTRUMENTATION 



DESCRIPTION 

The PWR53XX Series offers a large selection of regu- 
lated 15W DC/DC converters with a wide 2:1 input 
voltage range. These products are loaded with features 
such as short-circuit protection, six-sided shielding, 
remote ON/OFF, and over-voltage protection. 

A combination of high-efficiency, remote ON/OFF, 
and wide input range makes the PWR53XX series 
ideal for battery powered systems. Other well-suited 
applications include telecommunications equipment, 
portable instrumentation, and airborne and shipboard 
electronics. 

The PWR53XX Series is also available in single and 
dual outputs to suit almost every requirement. Input 
ranges of 9-18VDC, 18-36VDC, and 36-72VDC give 
the designer great flexibility in system powering. Using 



PWM regulation allows for efficiencies of 75% to 
85%, which along with the remote ON/OFF function 
helps conserve battery power. 

Six-sided shielding suppresses electromagnetic radia- 
tion, that could disturb sensitive analog measurements 
or interfere with system timing signals. Internal PI 
filters on both input and output lines minimizes the 
effects of switching noise on the source and loads. 

All units utilize surface mount technology for rugged- 
ness and long-term reliability. Conservative design 
rules were followed, yielding low component stress 
levels and a high MTTF. These units are designed and 
built with the same commitment to excellence as our 
high-grade medical power products. 
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PWR53XX Series (Triple Output) 



SPECIFICATIONS 

ELECTRICAL 

At T A - +25°C, Rated Input Voltage, Rated Output Current unless otherwise noted. 



REMOTE ON/OFF 



Logic Compatibility 


CMOS or Open Collector TTL 


E ON 


+5.0VDC or Open Circuit 


E c OFF 


+0.4VDC 


Shutdown Idle Current 


18mA 




_ _ -V 





ABSOLUTE MAXIMUM RATINGS 



Output Short-Circuit Duration 






+300°C 



MODEL NUMBERS 



MODEL 


v» 




'out 


PWR5318 


9-18VDC 


5/112VDC 


1500/±310mA 


PWR5319 


9-18VDC 


5tt15VDC 


1500/±250mA 


PWR5320 


9-18VDC 


5/12/-5VDC 


1500/310/-500mA 


PWR5321 


18-36VDC 


5ft12VDC 


1500/±310mA 


PWR5322 


18-36VDC 


5fl:15VDC 


1500/±250mA 


PWR5323 


18-36VDC 


5/12/-5VDC 


1500/310/-500mA 


PWR5324 


36-72VDC 


5/±12VDC 


1500/±310mA 


PWR5325 


36-72VDC 


5/±15VDC 


1500/±250mA 


PWR5326 


36-72VDC 


5/12/-5VDC 


1500/310/-500mA 



MECHANICAL 



PARAMETER 


CONDITIONS 


MIN 


TYP 


MAX 


UNITS 


INPUT 

Ranges 




9 
18 
36 




18 

36 
72 


VDC 
VDC 
VDC 


ISOLATION 

Rated Voltage 
Resistance 




500 


10 




VDC 
GQ 


OUTPUT 

Rated Voltages 
Rated Currents 
Voltage Accuracy 

Temperature Coefficient 
Ripple and Noise 


Oct: DtJiUfv 

See Below 
5VDC Outputs 
12* 15VDC Outputs 

BW = DC to 10MHz 




±2 
±3 
±0.04 


75 


VDC 
mA 

^> % 
% 

WC 
mVp-p 


REGULATION 

Line 
Load 


Lowline to Highllne 
Full load to 1/4 Load 






±1 .0 
±5 


% 

% 


GENERAL 

Efficiency 

Switching Frequency 






80 
100 




% 
kHz 


THERMAL 


Specification 

Operating 

Storage 


-25 
-40 

-55 




+85 
+100 
+150 


°C 
•C 
°C 



(Top View^ 




- 2.500" - 
(63.50) 
(Side View) 



0.700' 
(17.78) 
0.170' 
(4.32) 
Min 



Tr 
'>i- 

'12 



-^0.04-Dia 
(1.02) 



NOTE: All dimensions are in inches 
(millimeters). 

MATERIAL: Units are encapsulated in a low 
thermal resistance molding compound that 
has excellent chemical resistance, wide 
operating temperature range, and good 
electrical properties under high humidity 
environments. The shell is a non-conductive 
black diallylphthalate that allows for six-sided 
non-conductivity. 



PIN CONNECTIONS 



TRIPLE 


PIN 


FUNCTION 


1 




2 


-v. 


3 


+v 


4 


Common 


5 


-Vou, 


6 


+5VDC Out 


7 


No Pin 


8 


Remote On/Off 



Burr-Brown Power Sources Handbook, Vol. 1 



11 



PWR59XX Series 



BURR-BROWN 



PWR59XX 



AVAILABLE 4TH QTR '88 
ADVANCE INFORMATION 
SUBJECT TO CHANGE 



24-Pin DIP, 
REGULATED DC/DC CONVERTER 



FEATURES 



• 24-PIN DIP PACKAGE 

• FULLY REGULATED OUTPUTS 

• INTERNAL INPUT AND OUTPUT 
FILTERING 

• 20mVp-p RIPPLE AND NOISE WITH NO 
EXTERNAL COMPONENTS 

• MTTF GREATER THAN 2 MILLION HOURS 
AT +25°C 

• SHORT-CIRCUIT PROTECTION 

• BUILT-IN STANDOFFS 



APPLICATIONS 

• HIGH-DENSITY PC BOARDS 

• COMPUTER PERIPHERALS 

• LAN POWER 

• PORTABLE EQUIPMENT 



DESCRIPTION 

The PWR59XX Series offers a broad line of low-cost, 
high-performance, regulated, single and dual outputs 
DC/DC converters in a 24-pin DIP package. These 
miniature converters offer better performance in indus- 
try-standard package and pin-out at lower cost. The 
PWR59XX Series is internally filtered to give an 
output noise and ripple specification of 20mVp-p. No 
external parts are necessary to obtain this performance. 

Surface mounted components and void free, hard-cast 
epoxy allow for superior reliability, excellent thermal 
dissipation, and an extended temperature range of 
+85°C at no extra cost. The calculated MTTF (per 
MIL-HDBK-217 Rev. E, circuit stress-analysis method, 
ground benign) is 2.725 million hours for the PWR5905 
at +25°C. 



The PWR59XX Series is ideal for use on high-density 
PC boards where isolated, regulated, low ripple power 
is needed. An input PI filter is standard on all models, 
eliminating the need for external filtering, which uses 
precious board space. The standoffs allow for PC 
board cleaning, helping preserve isolation. They also 
allow for visual inspection of solder joints from above. 

The 9VDC output units can supply power to operate 
LAN circuits in a standard package. The isolation and 
regulation make the PWR59XX well suited for this 
application as well as digital-to-analog and analog-to- 
digital (DAC and ADC) conversion circuits. The short- 
circuit protection gives safety to the unit for prototyp- 
ing and production solder-bridges. 
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PWR59XX Series 



SPECIFICATIONS 



ELECTRICAL 

Specifications at T A = +25°C, Rated Input Voltage, Rated Output Current unless otherwise noted. 



PARAMETER 


CONDITIONS 


MIN 


TYP 


MAX 


UNITS 


INPUT 

Ranges 

Ripple Current 


V (N = Nominal 


4.5 
10.8 
21.6 
43.2 


5 
12 
24 
48 
50 


5.5 
13.2 
26.4 
52.8 


VDC 
VDC 
VDC 
VDC 
mAp-p 


ISOLATION 

Rated Voltage 
Resistance 




500 


10 




VDC 
GC1 


OUTPUT 

Rated Voltages 
Rated Currents 
Voltage Accuracy 
Ripple and Noise 


See Below 
See Below 
5VDC Outputs 
BW = DC to 10MHz 
No External Parts 






±3 
20 


VDC 
mA 

% 

mVp-p 


REGULATION 

Line 
Load 


Lowline to Highline 
1/4 Load to Full Load 




±0.3 
0.4 




% 
% 


GENERAL 

Switching Frequency 






100 




kHz 



THERMAL 



PARAMETER 


CONDITIONS 


MIN 


TYP 


MAX 


UNITS 


Specification 




-25 




+85 


°c 


Operating 




-40 




+100 


°c 


Storage 




-55 




+150 


°c 



ABSOLUTE MAXIMUM RATINGS 



Output Short-Circuit Duration 




Lead Temperature (soldering, 10 sec) 


+300°C 



MODEL NUMBERS 
Duals 



MODEL 


V„ 


V 

OUT 


'out 




MODEL 


v « 


V 0UI 


'out 


PWR5900 


5VDC 


5VDC 


200mA 




PWR5914 


24VDC 


5VDC 


200mA 


PWR5901 


5VDC 


9VDC 


111mA 




PWR5915 


24VDC 


9VDC 


111mA 


PWR5902 


5VDC 


12VDC 


83mA 




PWR5916 


24VDC 


12VDC 


83mA 


PWR5903 


5VDC 


15VDC 


66mA 




PWR5917 


24VDC 


15VDC 


66mA 


PWR5904 


5VDC 


±5VDC 


±200mA 




PWR5918 


24VDC 


±5VDC 


±200mA 


PWR5905 


5VDC 


±12VDC 


±83mA 




PWR5919 


24VDC 


±12VDC 


±83mA 


PWR5906 


5VDC 


±15VDC 


±66mA 




PWR5920 


24VDC 


±15VDC 


±66mA 


PWR5907 


12VDC 


5VDC 


200mA 




PWR5921 


48V0C 


5VDC 


200mA 


PWR5908 


12VDC 


9VDC 


111mA 




PWR5922 


48VDC 


9VDC 


111mA 


PWR5909 


12VDC 


12VDC 


83mA 




PWR5923 


48VDC 


12VDC 


83mA 


PWR5910 


12VDC 


15VDC 


66mA 




PWR5924 


48VDC 


15VDC 


66mA 


PWR5911 


12VDC 


±5VDC 


±200mA 




PWR5925 


48VDC 


±5VDC 


±200mA 


PWR5912 


12VDC 


±12VDC 


±83 mA 




PWR5926 


48VDC 


±12VDC 


±83mA 


PWR5913 


12VDC 


±15VDC 


±66 mA 




PWR5927 


48VDC 


±15VDC 


±66mA 



(Top View) 
BURR-BROWN® I 




PWR59XX 
USA 



.800" 

(20.32) 



1.250" 
(31.75) 



(Bottom View) 
12 3 10 11 12 



.400" 
(10.16) 



o o o - 



.600' 
(15.24) 



(Side View) 




NOTE: All dimensions are in inches (millimeters). 

MATERIAL: Units are encapsulated in a low-thermai-resis- 
tance molding compound that has excellent chemical re- 
sistance, wide operating temperature range, and good 
electrical properties under high humidity environments. 
The shell is a non-conductive black diallylphthalate that 
allows tor six-sided non-conductivity. 



PIN CONNECTIONS 





Singles 


Duals 


PIN 


FUNCTION 


FUNCTION 


1 


+v„ 




2 


NC 




3 


NC 


Common 


10 


<m 


Common 


11 






12 


"VOVT 


-v„ 


13 


-v. 


-v„ 


14 




+ v « 


15 




Common 


22 


NC 


Common 


23 


NC 




24 







PWR62XX Series 



BURR-BROWN® 



[ 



1 



PWR62XX SERIES 



-5.2VDC Output, ECL Power Supply 
5.2W REGULATED DC/DC CONVERTER 



FEATURES 

• -5.2 VDC OUTPUT 

• LINEAR OUTPUT REGULATION 

• WIDE OPERATING TEMPERATURE 
RANGE: -40°C to +100°C 

• INPUT AND OUTPUT FILTERING 

• SIX-SIDED SHIELDING 

• 1000mA OUTPUT CURRENT 

• 5, 12, 15, 24, 28 & 48VDC INPUT 
VOLTAGES 

• ISOLATED 



APPLICATIONS 

• ECL LOGIC SUPPLY 

• HIGH-SPEED ADC 

• COMPUTERS 



DESCRIPTION 

The PWR62XX Series offers a selection of regulated 
5.2W DC/DC converters for use in power ECL sys- 
tems. The -5.2VDC output and various input voltages 
are fully isolated, allowing the designer flexibility in 
grounding and polarity configurations. 

This series is the only one currently offered designed 
to give the -5.2VDC for ECL logic with no external 
trimming components. This reduces spare, labor, and 
costs in the end product. The PWR62XX Series has a 
low 15mVp-p typical output ripple and noise specifi- 
cation. No external parts are neccessary to obtain this 
performance. Low noise insures system integrity and 



solves problems before they occur. The absence of 
extra external filtering components further reduces 
total costs. 

Surface-mounted devices and manufacturing processes 
are used in the PWR62XX to give the user a device 
more environmentally rugged than most converters. 
Void-free, hard-cast epoxy allows for excellent ther- 
mal dissipation and superior reliability. All models 
incorporate input and output filtering along with six- 
sided shielding to keep unwanted noise from your 
sensitive circuitry. 
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Specifications at T: = +25°C, Rated Input Voltage, Rated Output Current unless otherwise specified. 



MECHANICAL 



PARAMETER 


CONDITIONS 


MIN 


TYP 


MAX 


UNITS 


INPUT 












Voltage 


PWR6200 


4.65 


5.0 


6.0 


VDC 




PWR6201 


11.0 


12.0 


15.0 


VDC 




PWR6202 


13.9 


15.0 


17.0 


VDC 




PWR6203 


21.0 


24.0 


27.0 


VDC 




PWR6204 


25.0 


28.0 


31.0 


VDC 




PWR6205 


44.5 


48.0 


53.0 


VDC 


Reflected Ripple Current 







10 




mAp-p 


ISOLATION 












Rated Voltage 




500 






VDC 


Resistance 






10 




6Q 


Capacitance 






150 




PF 


Leakage Current 


V80 = 240VAC,60HZ 






25 


uArms 


OUTPUT 












Rated Voltage 






-5.2 




VDC 


Voltage Accuracy 








±1 


% 


Temperature Coefficient 






±0.01 




%/°C 


Rated Current 






1000 




mA 


Rated Power 






5.2 




W 


Ripple and Noise 


BW = DC to 10MHz 




15 




mVp-p 


REGULATION 













Line 


High Line to Low Une 




±0.04 




% 


Load 


Full Load to No Load 




0.06 




% 


GENERAL 












Efficiency 






65 




% 


Switching Frequency 






60 




kHz 


MTTpm 






1.0x 10" 




hours 
















ORDERING INFORMATION 



Device Family ■ 



PWR62X 



PWR indicates DC/DC converter 



Model Number 



Screening 

No designator indicates standard manufacturing process. 
/G indicates Level I screening-burn-in only. 
/T indicates Level II screening-stabilization bake, temperature 
cycling, and bum-In. 



THERMAL CHARACTERISTICS 



PARAMETER 


MIN 


TYP 


MAX 


UNITS 


Specifications 


-25 




465 


°C 


Operating 


^H> 




+100 


°C 


Storage 


-55 




+125 


°C 


Package Thermal Resista 


nee 


15 




°C/W 


(Junction-to-Ambient) 











(Top View) 




{Bottom View) 





















































































































































































































































































































































































:-v« 



















































































































































































































































































































































































(Side View) 



0.040 ±0.003 
(1.02 ±0.08) 



(10.41) 
0.170 . 
■(4.32) 



NOTES: 1) All dimensions are in inches 
(millimeters). 

GRID: 0.100 inches (2.54 millimeters) 

MATERIAL: Units are encapsulated in a low 
thermal resistance molding compound that 
has excellent chemical resistance, wide 
operating temperature range, and good 
electrical properties under high humidity envi- 



ABSOLUTE MAXIMUM RATINGS 



Input Voltage 6V 

Output Short-Circuit Duration 15 mln 

Internal Power Dissipation 4.0W 

Lead Temperature (Soldering, 10sec) +300°C 

Junction Temperature +150-C 
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•r ■ <5 



BURR -BROWN® 




PWS725 
PWS726 




Isolated, Unregulated 
DC/DC CONVERTERS 



FEATURES 

• ISOLATED ±7 TO ±18VDC OUTPUT FROM SINGLE 
7 TO 18VDC SUPPLY 

• ±15mA OUTPUT AT RATED VOLTAGE ACCURACY 

• HIGH ISOLATION VOLTAGE 

PWS725: 1500Vrms 
PWS726: 3500Vrms 

• LOW LEAKAGE CAPACITANCE: 9pF 

• LOW LEAKAGE CURRENT. 2„A. max. at 240VAC 
50/60HZ 

• HIGH RELIABILITY DESIGN 

• AVAILABLE WITH OUTPUT SYNCHRONIZATION 
SIGNAL FOR USE WITH IS0120 AND IS0121 

DESCRIPTION 

The PWS725 and PWS726 convert a single 7 to 
I8VDC input to bipolar voltages of the same value 
as the input voltage. The converters are capable of 
providing + l5mA at rated voltage accuracy and up 
to ±40mA without damage. (See Output Current 
Rating.) 

The PWS725 and PWS726 converters provide relia- 
ble, engineered solutions where isolated power is 
required in critical applications. The high isolation 
voltage rating is achieved through use of a specially- 
designed transformer and physical spacing. An addi- 
tional high dielectric-strength, low leakage trans- 
former coating increases the isolation rating of the 
PWS726. 

Reliability and performance are designed in. The 
bifilar wound, wirebonded transformer simultan- 
eously provides lower output ripple than competing 
designs, and a higher performance/cost ratio. The 



• PROTECTED AGAINST OUTPUT FAULTS 

• COMPACT 

• LOW COST 

• EASY TO APPLY-FEW EXTERNAL PARTS 

APPLICATIONS 

• MEDICAL EQUIPMENT 

• INDUSTRIAL PROCESS EQUIPMENT 

• TEST EQUIPMENT 

• DATA ACQUISITION 



DTK 



soft-start oscillator/ driver design assures full oper- 
ation of the oscillator before either MOSFET driver 
turns on, protects the switches, and eliminates high 
inrush currents during turn-on. Input current sensing 
protects both the converter and the load from 
possible thermal damage during a fault condition. 

Special design features make these converters espe- 
cially easy to apply. The compact size allows dense 
circuit layout while maintaining critical isolation 
requirements. The Input Sync connection allows 
frequency synchronization of multiple converters. 
The Output Sync (PWS725A and PWS726A only) 
is available to synchronize ISO120 and IS012I 
isolation amplifiers. The Enable input allows control 
over output power in instances where shutdown is 
desired to conserve power, such as in battery-powered 
equipment, or where sequencing of power turn- 
on/turn-off is desired. 
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PWS725/726 



SPECIFICATIONS 

ELECTRICAL 



T« = +25°C. C - 1.0</F ceramic. Vm ; 


15VDC. operating frequency = 800kHz. V ut = i 


15VDC. 


C.n - 1.0/iFcerami 




:15mA, u 


nless otherwise noted 






PWS725/725A 


PWS726/726A 




PARAMETERS 


CONDITIONS 


MIN 


TYP 


MAX 


MIN 


TYP 


MAX 


UNITS 


INPUT 


Rated Voltage 






15 










VDC 


Input Voltage Range 




7 




18 








VDC 


Input Current 


lo - ±15mA 




77 










mA 


Input Current Ripple 


No external filtering 




150 










mAp-p 




L-C input filter. U = 100uH. C,n = 1//F" 1 




5 










mAp-p 




C only. C™ ■ tyF 




60 










mAp-p 


ISOLATION 


Test Voltages 


Input to output. 10 seconds 


4000 






8000 






VDC 




Input to output. 60 seconds, minimum 


1500 






3500 






Vrms 


Rated Voltage 


Input to output, continuous. AC 60Hz 






1500 






3500 


Vrms 




Input to output, continuous DC 






2121 






4950 


VDC 


Isolation Impedance 


Input to output 




10"ll9 










OilpF 


Leakage Current 


Input to output, 240Vrms. 60Hz 




12 


2.0 








fA 


OUTPUT 


Rated Output Voltage 




14.25 


15.00 


15.75 








VDC 


Output Current 


Balanced loads 




150 


40 








mA 




Single-ended 






80 








mA 


Load Regulation 


Balanced loads. + 10mA < lour < ±40mA 






04 








%/mA 


Ripple Voltage (400kHz) 


No external capacitor 




60 










mVp-p 




Lo = 10f/H. Co = 1uF (Figure 1) 




10 










mVp-p 




Lo = OuH, Co filter only 




See Performance Curves 






Output Switching Noise 


Lo= 10>H. Co= 1 0//F 




1 










mVp-p 


Output Capacitive Load 


Lo = 100/jH. C filter 






10 








f# 




C filter only 






1 








*/F 


Voltage Balance. V+. V- 






004 










% 


Sensitivity to AVin 






1.15 










V/V 


Output Voltage Temp. Coefficient 






10 










mV/°C 


Output Sync Signal 


Square Wave. 50% duty cycle 




30 










V. p-p 


PWS725A/PWS726A only 


















TEMPERATURE 


Specification 




-25 




+85 






• 


•c 


Operating 




-25 




+85 






a 


°C 


Storage 




-25 




+125 


• 




* 


°C 



MECHANICAL 




NOTE: Leads in true 
position within 010" 
( 25mm) R at MMC at 
seating plane. 

Pin numbers shown for 
reference only. 
Numbers are not 
marked on package. 




DIM 


INCHES 


MILLIWE T £RS 


MIN 


MAX 


MIN 


MAX 




1.580 


1 620 


40.13 


41 15 


B 


880 


900 


22 35 


22 86 


C 


310 


370 


787 


940 


D 


016 


020 


4! 


51 


F 


040 TYF' 


1 02 TYP 


G 


100 BASIC 


2 54 BASIC 


H 


044 


056 


1.12 


i 42 


J 


009 


012 


023 


030 


K 


150 


185 


3.81 


470 


L 


900 


920 


2286 


23 37 


N 


040 


060 


1.02 


1 52 



PIN CONFIGURATION 



-vo a 

NC C 2 
NC C 3 
Output Ground E 4 



NC C 13 
Input Ground C 14 
Input Sync QK 



V,. C 16 



3 +Vo 
D NC 

3 Output Ground 
3 PWS725 l 

PWS726 1 00 N ' 



PWS725A 
PWS726A 



} Output Sync 



3 Frequency Adjust 
3 Frequency Adjust 
3 Enable 
NC 
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PWS725/726 

TYPICAL PERFORMANCE CURVES 

T» = -25°C. Vcc = ±15VDC unless otherwise noted 



OUTPUT CAPACITANCE vs RIPPLE VOLTAGE 



LOAD REGULATION 





100 




90 


a 


80 


a. 




> 


70 


E 




lage 


60 


§ 


50 






B 




a. 


40 


£ 




put 


30 


i 






20 




10 


























































to : 


= ±15mA 
= +15V 


























































































Pea 


i-tO- 


'eak 




( 


^apa 


Iter 


3nly. 




DC 


< f < 20MHz 












L-C Flit 


er. L = lOOfjH 
I I 




— I" 



01 2 0.3 4 5 6 7 0.8 0.9 1 
Capacitance ipF) 



MAXIMUM POWER DISSIPATION 



I 





















N 








* 


i 

IS | 

I 
I 

I 

I 



INPUT CURREN 
140 




+ 25 +50 
Temperature CO 



S OUTPUT CURRENT 



i 14 
o 



OUTPUT VOLTAGE DRIFT 
































= +1S 


V 








































Balanced Loads 






















Sing 


e-ended Loads 























































10 
20 



20 
40 

Output Current (mA) 



30 
60 



40 Balanced 
60 Single 



LINE REGULATION 





















:15mA 















































































10 12 14 

Input Voltage (V) 



SYNC FREQUENCY VS INPUT CURRENT 
AND OUTPUT VOLTAGE 



-50 4 50 
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THEORY OF OPERATION 

The PWS725 and the PWS726 DC-to-DC converters 
consist of a free-running oscillator, control and switch 
driver circuitry, MOSFET switches, a transformer, a 
bridge rectifier, and filter capacitors together in a 32-pin 
DIP (0.900 inches nominal) package. The control cir- 
cuitry consists of current limiting, soft start, frequency 
adjust, enable, and synchronization features. See Figure I. 



In instances where several converters are used in a 
system, beat frequencies developed between the con- 
verters are a potential source of low frequency noise in 
the supply and ground paths. This noise may couple into 
signal paths. See Figures 2 and 3 for connection of INPUT 
SYNC pin. Converters can be synchronized and these beat 
frequencies avoided. The unit with the highest natural 
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OUTPUT SYNC (PWS726A. PWS726A Only) 



Frequency 
Increase" 




(1 ) Frequency Adjust is optional, with pins 19 and 20 left open The normal switching frequency is 800kHz 

(2) Leave INPUT SYNC pin open if unused; limit stray capacitance on INPUT SYNC pin to less lhan 50pF 

(3) Leave ENABLE pin open or connect to Vi N if not used 

(4) Optional output filtering, with Lo = 0. limit Co ^ VF. with Lo - 100>H, limit Co - 10^F, See Performance Curves for Lo 

(5) Optional input filtering, see Pertormance Curves for Lin = 0. 

(6) CAUTION. Do not conned pin 29 to low impedance loads (PWS725A, PWS726A) See Figure 5 



FIGURE I. PWS725/726 Functional Diagram. 



16 




15 




Master 


1 




Slave 
PWS725/726 



Keep Connection 
Short 



*Units to be synchronized should 
have a lower free-running 
frequency than the master unit. 
Grounding FREO ADJ (pin 19) 
will shift the free-running 
frequency to approximately 
400kHz 



15 


16 


19' 





Slave 
PWS725/726 



15 


16 


19' 





To Other 
PWS725/726 
Converters 



FIGURE 2. Synchronization of Multiple PWS725s or 
PWS726s from a Master Converter. 

frequency will determine the synchronized running 
frequency. To avoid excess stray capacitance, the INPUT 
SYNC pin should not be loaded with more than 50pF. If 
unused, the INPUT SYNC must be left open. 
Soft start circuitry protects the MOSFET switches during 
start up. This is accomplished by holding the gate-to- 
source voltage of both MOSFET switches low until the 
.free-running oscillator is fully operational. In addition to 
the soft start circuitry, input current sensing also protects 
the MOSFET switches. This current limiting keeps the 
FET switches operating in their safe operating area 
under fault conditions or excessive loads. When either of 
these conditions occur, the peak input current exceeds a 
safe limit. The result is an approximate 5% duty cycle, 
300>s drive period to the MOSFET switches. This 
protects the internal MOSFET switches as well as the 
external load from any thermal damage. When the fault 



TTL 
SYNC 

Signal" f 

MC1472 
or Equivalent 
Peripheral 
Driver 



•Units to be synchronized should have a 
lower free-running frequency than the 
TTL signal. Grounding FREO ADJ (pin 19) 
will shift the free-running frequency to 
approximately 400kHz 

**The TTL SYNC signal can have a 
frequency range of 450kHz to 1 5MHz 



PWS725 
PWS726 
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PWS725 
PWS726 




15 

16 

19* 


jj 




To Other 



PWS725/726 
Converters 



FIGURE 3. Synchronization of Multiple PWS725s or 
PWS726s from an External TTL Signal. 

or excessive load is removed, the converter resumes 
normal operation. A delay period of approximately 50ms 
incorporated in the current sensing circuitry allows the 
output filter capacitors to fully charge after a fault is 
removed. This delay period corresponds to a filter 
capacitance of no more than I/iF at either of the output 
pins. This provides full protection of the MOSFET 
switches and also sufficiently filters the output ripple 
voltage (see specification table). The current sensing 
circuitry is designed to provide thermal protection for 
the MOSFET switches over the operating temperature 
range as well. The low thermal resistance of the package 
(0jc = 10°C/W) ensures safe operation under rated 
conditions. When these rated conditions are exceeded, 
the unit will go into its shutdown mode. 
An optional potentiometer can be connected between 
the two FREQUENCY ADJUST pins to trim the oscilla- 
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15 


19 


20 



Monitor frequency with scope 
or frequency counter (use 
low C probe) 



Frequency — 
Increase I I 



- + 4V„ 



•For nominal 800kHz operation, leave pins 19 and 20 open 



FIGURE 4. Frequency Adjustment Procedure. 

tor operating frequency ±10% (see Figure 4). Care 
should be taken when trimming the frequency near the 
low frequency range. If the frequency is trimmed too 
low, the peak inductive currents in the primary will trip 
the input current sensing circuitry to protect the MOSFET 
switches from these peak inductive currents. 

The ENABLE pin allows external control of output 
power. When this pin is pulled low, output power is 
disabled. Logic thresholds are TTL compatible. When 
not used, the Enable input may be left open or tied to 
Vis (pin 16). 

OUTPUT CURRENT RATING 

The total current which can be drawn from the PWS725 
or PWS726 is a function of total power being drawn 
from both outputs (see Functional Diagram). If one 
output is not used, then maximum current can be drawn 
from the other output. If both outputs are loaded, the 
total current must be limited such that: 

+ 1 <80mA 

It should be noted that many analog circuit functions do 
not simultaneously draw full rated current from both the 



positive and negative supplies. For example, an opera- 
tional amplifier may draw 13mA from the positive 
supply under full load while drawing only 3mA from the 
negative supply. Under these conditions, the 
PWS725 726 could supply power for up to five devices 
(80mA 16mA = 5). Thus, the PWS725 726 can power 
more circuits than is at first apparent. 

ISOLATION VOLTAGE RATINGS 

Because a long-term test is impractical in a manufacturing 
situation, the generally accepted practice is to perform a 
production test at a higher voltage for some shorter 
period of time. The relationship between actual test 
conditions and the continuous derated maximum specifi- 
cation is an important one. Burr-Brown has chosen a 
deliberately conservative one: VDCns, = (2 X VACrms 
i umim ..( s kaiim.) + 1000V for ten seconds. This choice 
is appropriate for conditions where system transient 
voltages are not well defined.* Where the real voltages 
are well-defined or where the isolation voltage is not 
continuous, the user may choose a less conservative 
derating to establish a specification from the test voltage. 



OUTPUT SYNC SIGNAL 

To allow synchronization of an ISOI20 or ISO 1 2 1 
isolation amplifier, the PWS725A and PWS726A have 
an OUTPUT SYNC signal at pin 29. It should be 
connected as shown in Figure 5 to keep capacitive 
loading of pin 29 to a minimum. 



PWS725A 
PWS726A 



20pF • 



IT 



Ex, Osc 
Connection 
ot 

ISO120 or 
IS0121 



FIGURE 5. Synchronization with 1SOI20 or 1SOI2I 
Isolation Amplifier. 



•Reference National Electrical Manufacturers Association (NEMA) Slandards Parts ICS 1-109 and ICS 
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BURR -BROWN® 



PWS740 



Distributed Multichannel Isolated 
DC-TO-DC CONVERTER 



FEATURES 

• ISOLATED ±7 TO ±20VDC OUTPUTS 

• BARRIER 100% TESTED AT 1500VAC, 60Hz 

• LOWEST POSSIBLE COST PER CHANNEL 

• MINIMUM PC BOARD SPACE 

• 80% EFFICIENCY (8 CHANNELS. RATED LOADS) 

DESCRIPTION 

The PWS740 is a multichannel, isolated DC-to-DC 
converter with a 1500V AC continuous isolation 
rating. The outputs track the input voltage to the 
converter over the range of 7 to 20VDC. The 
converter's modular design, comprising three com- 
ponents, minimizes the cost of isolated multichannel 
power for the user. 

The PWS740-1 is a high-frequency (400kHz nominal) 
oscillator/driver, handling up to eight channels. 
This part is a hybrid containing an oscillator and 
two power FETs. It is supplied in a TO-3 case to 



APPLICATIONS 

• INDUSTRIAL MEASUREMENT AND CONTROL 

• DATA ACQUISITION SYSTEMS 

• TEST EQUIPMENT 



provide the power dissipation necessary at full load. 
Transformer impedance limits the maximum input 
current to about 700mA at 15V input, well within the 
unit's thermal limits. A TTL-compatible ENABLE 
pin provides output shut-down if desired. A SYNC 
pin allows synchronization of several PWS740-ls. 
The PWS740-2 is trifilar-wound isolation transformer 
using a ferrite core and is encapsulated in a plastic 
package, allowing a higher isolation voltage rating. 
The PWS740-3 is a high-speed rectifier bridge in a 
plastic 8-pin mini-DIP package. One PWS740-2 and 
one PWS740-3 are used per isolated channel. 



Vo Gnd1 +v 



"User Option 10*/H j 

0.3(iF' , 



Functional Diagram 




•Optional features; if unused, leave open. 

PWS740-1 



I Up to 

Vdrive \ 6 More 

I Channels 
To J 
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SPECIFICATIONS 

ELECTRICAL 



NOTE: V,„ = 15V. output load on each of 6 channels = ±15mA, T„ = +25"C unless specified otherwise. 



PARAMETER 


CONDITION 


MIN 


TVP 


MAX 


UNITS 


PWS740 SYSTEM 


ISOLATION 












Rated Voltage 


Continuous, AC, 50/60Hz 






1500 


VACrms 




Continuous DC 






2121 


VDC 


Test Voltage 


10s, minimum 


4000 






VACrms 


I mpedance 


Measured from pin 2 to pin 5 of the PWS740-2 




10 1 * || 3 




fi II pF 


Leakage Current 


240VACrms. 60Hz per channel 




0.5 


1.5 


M 


INPUT 












□ atari \/nltariD 

ndlcU vUHdyc 






15 




VDC 


Voltage Range 




7 




20 


VDC 


Current 


±30mA output load on 8 channels, Vi* - 15V 




520 




mA 




Rated output load on 8 channels. V )N = 15V 




300 




mA 


Current Ripple 


Full output load on 8 channels, V 1N = 15V with n filter on input 




1 




mA 


OUTPUT 












Rated Voltage 


±15mA output load on 8 channels 


14.0 


15.0 


16.0 


VDC 


Voltage at Min Load 


±1mA/channel 




30 




VDC 


Voltage Range 


±15mA output load on each channel 


±7 




±20 


VDC 


Vout vs Temp 


±l5mA output load on each channel 




±0.05 




WC 


Load Regulation 


±3mA < output load < ±30mA 




0.25 




V/mA 


Tracking Regulation 


Vout/V.n 




1.2 




V/V 


Ripple Voltage 


See Typical Performance Curves 










Noise Voltage 


See Theory of Operation 










Current |-Hout| + |— Iout| 


Each channel 






60 


mA 


TEMPERATURE 












Specification 




-25 




+85 


°C 


Operation 




-25 




+85 


°C 


PWS740-1 OSCILLATOR/DRIVER 


Frequency 


V IN = 15V 


350 


400 


470 


kHz 


Supply 




7.0 


15.0 


200 


V 


Enable 


□rivers on 


2.0 




Vs 


V 




Drivers off 







0.8 


V 


PWS740-2 ISOLATION TRANSFORMER 


Isolation Test Voltage 


10s, minimum 


4000 






VACrms 




60s. minimum 


1500 






VACrms 


Rated Isolation Voltage 


Continuous 






1500 


VACrms 


Isolation Impedance 






10' 2 || 3 




O II pF 


Isolation Leakage 


240VAC 




0.5 


1.5 


fA 


Primary Inductance 


400kHz, Pin 1 to Pin 5 




300 




fH 


Winding Ratio 


Primary/Secondary 




68/76 






PWS740-3 DIODE BRIDGE 


Reverse Recovery 


If= l R = 50mA 




40 




ns 


Reverse Breakdown 


Ir = 100//A 


55 






V 


Reverse Current 


V n = 40V 






1.5 


«A 


Forward Voltage 


If = 100mA 






1.6 


V 



PIN CONFIGURATIONS 




PWS740-2 (Drawings Not to Scale) 
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MECHANICAL 



TO-3 




Bottom View 



NOTE: Leads in true position 
within 0.010" (0.25mm) R at MMC at 
seating plane. 

Pin numbers shown for reference 
only. Numbers may not be marked 
on package. 



DIM 


INCHES 


MILLIMETERS 


WIN 


MAX 


MIN 


MAX 


A 


1.510 


1.550 


38 35 


39.37 


B 


.745 


770 


16 92 


19.56 


C 


.240 


290 


6.10 


7.37 


D 


.038 


042 


0.97 


1.07 


E 


080 


.105 


2.03 


2.67 


F 


40° BASIC 


40° BASIC 


G 


.500 BASIC 


12.7 BASIC 


H 


1.186 BASIC 


30 12 BASIC 


J 


593 BASIC 


15.06 BASIC 


K 


400 


.500 


10 16 


12.70 





.151 


161 


384 


4.09 


fl 


.980 


1 020 


24.89 


25.91 



Plastic DIP 



Pin 1 
Identifier 

Top View 











• 


Tl 

B< B 








NOTE: Leads in true position 
within 0.010" (0.25mm) R at MMC at 
seating plane. 



DIM 


INCHES 


MILLIMETERS 


MIN 


MAX 


MIN 


MAX 


A 


0.54 


064 


13.72 


16.26 


B< 


0.39 


0.49 


9.91 


12.45 


Bi 


0.54 


0.64 


13.72 


16.26 


C, 


0.39 


.052 


9.91 


13.21 


C, 


0.29 


.044 


8.64 


11.18 


G 


200 BASIC 


5.08 BASIC 


K 


0.11 


0.21 


2.79 I 5.33 


G 


400 BASIC 


10.16 BASIC 



Plastic Mini-DIP 







LJ LJ LJ LJ 


ii 



Top View 




■J 



NOTE: Leads in true position 
within 0.010" (0.25mm) R at MMC at 
seating plane 



DIM 


INCHES 


MILLIMETERS 


MIN 


MAX 


MIN 


MAX 


A 


355 


400 


9.03 


10.16 


A, 


.340 


385 


8.65 


980 


B 


230 


.290 


5.85 


7.38 


Bi 


.200 


.250 


5.09 


6.36 


C 


120 


200 


3.05 


509 


D 


.015 


.023 


0.38 


0.59 


F 


030 


.070 


0.76 


1.78 


G 


100 BASIC 


2.54 BASIC 


H 


.025 


.050 


0.64 


1.27 


J 


.008 


015 


020 


038 


K 


.070 


150 


1.78 


3.82 


L 


.300 BASIC 


7 63 BASIC 


M 








15' 


N 


.010 






0.76 


P 


025 


.050 


0.64 


1 27 



TYPICAL PERFORMANCE CURVES 
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LINE REGULATION 
1 THROUGH 8 CHANNELS 
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EFFICIENCY VS LOAD 
1. 4, AND 8 CHANNELS 
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TYPICAL PERFORMANCE CURVES (CONT) 



OUTPUT VOLTAGE DRIFT 



LOAD REGULATION 
1, 4 AND 8 CHANNELS 



FREQUENCY ADJUSTMENT RANGE 











lo = ±15mA 
V,„ = +15V 











-10 
-25 



+50 
Temperature (°C) 














































See 


unctional Dia 

I 


gram 



1 10 100 1k 10k 100k 
Frequency Adjustment Resistor (O.) 



10 15 20 
±Iout (mA) 



PIN DESCRIPTIONS OF 
PWS740-1 DRIVER 

+V IN , RETURN, AND GND 

These are the power supply pins. The ground connection, 
RETURN, for the N-channel MOSFET sources is brought 
out separately from the ground connection for the oscilla- 
tor/driver chip. The waveform of the FETs' ground 
return current (and also the current in the Vdrive line) is 
an 800kHz sawtooth. A capacitor between +V iN and the 
FET ground provides a bypass for the AC portion of this 
current. 

The power should never be instantaneously interrupted 
to the PWS740 system (i.e., a break in the line from V+, 
either accidental or by means of a series switch). Normal 
power-down of the V+ supply is not considered instan- 
taneous. Should a rapid break in input power occur, 
however, the transformers' voltage will rapidly increase 
to maintain current flow. Such a voltage spike may 
damage the PWS740-1. The bypass capacitors at the 
+Vin pin of the PWS740-1 and the Vdrive pins of the 
transformers provide a path for the primary current if 
power is interrupted; however, total protection requires 
some type of bidirectional lA voltage clamping at the 
+Vin pin. A low cost SA20A TransZorb® from General 
Semiconductor" 1 or equivalent, which will clamp the 
Vin pin between —,6V and +23V, is recommended. 

To AND To 

These pins are the drains of the N-channel MOSFET 
switches which drive all the transformer primaries in 
parallel. The signals on these pins are 400kHz comple- 
mentary square waves with twice the amplitude of the 
voltage at +V IN . It is these lines that allow the power to 
be distributed to the individual high voltage isolation 
transformers. Without proper printed circuit board layout 



(I) General Semiconductor Industries Inc.. 2001 W. 10th Place. Tempe AZ 
852SI. 602-968-3101. 

TransZoil® General Semiconductor Industries Inc. 



techniques, these lines could generate interference to 
analog circuits. See the next section on PCB layout. 

ENABLE 

A high TTL logic level on this pin activates the MOSFET 
driver circuitry. A low TTL level applied to the ENABLE 
pin shuts down all drive to the transformers and the 
output voltages go to zero (only the oscillator is unaffec- 
ted). For continuous operation, the ENABLE pin can be 
left open or tied to a voltage between +2V and V+. 

SYNCHRONIZATION 

The SYNC pin is used to synchronize up to eight 
PWS740-1 oscillators. Synchronization is useful to pre- 
vent beat frequencies in the supply voltages. The SYNC 
pins of two or more PWS740-ls are tied together to force 
all units to the same frequency of oscillation. The 
resultant frequency is slightly higher than that of the 
highest unsynchronized unit. If this feature is not 
required, leave the SYNC pin open. The SYNC pin is 
sensitive to capacitance loading. 150pF or less is recom- 
mended. Also external parasitic capacitive feedback 
between either To and the SYNC pin can cause unstable 
operation (commonly seen as jitter in the To outputs). 
Keep SYNC connections and To lines as physically 
isolated as possible. Avoid shorting the SYNC pin 
directly to ground or supply potentials; otherwise, damage 
may result. 

Figure 1 shows a method for synchronizing a greater 
number of PWS740-1 drivers. One unit is chosen as the 
master. Its synchronization signal, buffered by a high- 
speed unity gain amplifier can synchronize up to 20 slave 
units. Pin 1 of each slave unit must be grounded to 
assure synchronization. Minimize capacitive coupling 
between the buffered sync line and the outputs of the 
drivers, especially at the end of long lines. Capacitance 
to ground is not critical, but total stray capacitance 
between the sync line and switching outputs should be 
kept below 50pF. Where extreme line lengths are needed, 
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such as between printed circuit boards, additional 
OPA633 buffers may be added to keep drive impedance 
at an acceptably low value. Because of temperature- 
influenced shifts in the switching levels, best operation of 
this circuit will occur when differences in ambient temp- 
eratures between the PWS740-1 drivers are minimized, 
typically within a 35°C range. 

If larger temperature gradients are likely to occur, the 
user may wish to consider the synchronization method 
shown in Figure 2. This circuit is driven from an external 
TTL-compatible source such as a system clock or a 
simple free-running oscillator constructed of TTL gates. 
The output stage provides temperature compensation 
over the rated temperature range of the PWS740. The 
signal source frequency should be about 800kHz for 
rated performance, but may range from 500kHz to 
2MHz with slightly reduced performance. Precautions 
with regard to circuit coupling and layout are the same 
as for the circuit of Figure 1. Repeaters using the 
OPA633 may be used for long line lengths. Symmetry 
and good high-frequency layout practice are important 
in successful application of both of these synchronization 
techniques. 

FREQUENCY ADJUSTMENT 

The FREQ ADJ pin may be connected to an external 
potentiometer to lower an unsynchronized PWS740-1 
oscillator frequency. This may be useful if the frequency 
of the PWS740-1 is too close to some other signal's 
frequency in the system and beat interference is possible. 
See Typical Performance Curves. Use of this pin is not 
usually required; if not used, leave open for rated 
performance. 

THEORY OF OPERATION 

EXTERNAL FILTER COMPONENTS 

Filter components are necessary to reduce the input 
ripple current and the output voltage noise. Without any 
input filtering, the sawtooth currents in the FET switches 
would flow in the V+ supply line. Since this AC current 
can be as great as 1A peak, voltage interference with 
other components using this supply line would likely 
occur. The input ripple current can be reduced to 
approximately 1mA peak with the addition of two 
components — a bypass capacitor between the +Vin pin 
and ground, and a series inductor in the Vdrive line. A 
10/uF tantalum capacitor is adequate for bypass. A 
parallel 0.33jiF ceramic capacitor will extend the band- 
width of the tantalum. Additional bypass capacitors 
at each primary center-tap of the transformers are 
recommended. In general, the higher the capacitance, the 
lower the ripple, but the parasitic series inductance of the 
bypass capacitors will eventually be the limiting factor. 
The inductor value recommended is approximately 20^H. 
Greater reduction in ripple current is achieved with 
values up to lOO^H; then physical size may become a 
concern. The inductor should be rated for at least 2A 

(2) Pulse Engineering, PO Box 12235. San Diego CA 92112, 619-268-2400. 



and its DC resistance should be less than 0.1 ft. An 
example of a low cost indicator is part number 51591 
from Pulse Engineering 12 '. 

Output voltage filtering is achieved with a 0.33pF 
capacitor connecting each Vout pin of the diode bridge 
to ground. Short leads and close placement of the 
capacitors to the unit provide optimum high frequency 
bypassing. The 800kHz output ripple should be below 
5mVp-p. Higher frequency noise bursts are also present 
at the outputs. They coincide with the switch times and 
are approximately 20mV in amplitude. Inductance of 
10^ H or less in series with the output loads will signifi- 
cantly reduce the noise as seen by the loads. 

PC BOARD LAYOUT CONSIDERATIONS 

Multilayer printed circuit boards are recommended for 
P WS740 systems. Two-layer boards are certainly possible 
with satisfactory operation; however, three layers provide 
greater density and better control of interference from 
the FET switch signals. Should four-layer boards be 
required for other circuitry, the use of separate layers for 
power and ground planes, a layer for switching signals, 
and a layer for analog signals would allow the most 
straightforward layout for the PWS740 system. The 
following discussion pertains to a three- or four-layer 
board layout. 

Critical consideration should go to minimizing electro- 
magnetic radiation from the switching signal's lines, To 
and To. You can identify the path of the switching 
current by starting at the +V| N pin. The dynamic 
component of the current is supplied primarily from the 
bypass capacitor. The high frequency current flows 
through the inductor and down the Vdrive line, through 
one side of the transformer windings, returning in the To 



Master 


f y [ 


740-1 






Typical at 25°C " 




FIGURE 1. Master/ Slave Synchronization of Multiple 
PWS740 Drivers. 
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NOTES: (1) See text for frequency range; duty cycle = 5-75%- (2) Typical waveform at 25°C. Active pull-up 

initiates synchronization; pulse width is set by PWS740 pull-down characteristics and is not affected by frequency of operation. 



FIGURE 2. External Synchronization of Multiple PWS740 Drivers with TTL-Level Signals. 



with the "on" FET switch, and then back up through the 
bypass capacitor. This current path defines a loop 
antenna which transmits magnetic energy. The magnetic 
field lines reinforce at the center of the loop, while the 
field lines from opposite points of the loop oppose each 
other outside the loop. Cancellation of magnetic radiation 
occurs when the loop is collapsed to two tightly spaced 
parallel line segments, each carrying the same current in 
opposite directions. For this reason, the printed circuit 
traces for both To connections should lay directly over a 
power plane forming the Vdrive connection. This plane 
need not extend much wider than To and To. All of the 
current in the plane will flow directly under the To traces 
because this is the path of least inductance (and least 
radiation). 

Another potential problem with the To lines is electric 
field radiation. Fortunately, the Vdrive plane is effective 
at terminating most of the field lines because of its 
proximity to these lines. Additional shielding can be 
obtained by running ground trace(s) along the To lines, 
which also facilitate minimum loop area connections for 
the transformer's center tap bypass capacitors. 
The connections between the secondary (output side) of 
the transformer and the diode bridges should be kept as 
short as possible. Unnecessary stray capacitance on these 
lines could cause tuned circuit peaking to occur, resulting 
in a slight increase of output voltage. 

The PWS740 is intended for use with the ISO102 isolation 
buffer (see Figure 3). Place the PWS740-2 transformer on 
the Vout side of the buffer rather than on the C, 
(bandwidth control) side to prevent possible pickup of 
switch signal by the ISOI02. 

The best ground connection ties the 1SO102 output 
analog common pin to the PWS740-1 ground pin with a 
ground plane. This is where a four-layer board design 
becomes convenient. The digital ground of the ISO102 
can be connected to the ground plane or closer to the +V 



supply. If possible, you should include the analog com- 
ponents that the ISO102 drives on the same board. For 
example, if several ISOl02s are mutliplexed to an ana- 
log/digital converter, then having all components sharing 
the same ground plane will signficantly simplify ground 
errors. Avoid connecting digital ground and the PWS740 
ground together locally, leaving the ISO102 analog 
ground to be connected off of the board; the differential 
voltage between analog and digital ground may become 
too great. 

OUTPUT CURRENT RATINGS 

The PWS740-1 driver contains "soft-start" driver circuitry 
to protect the driver FETs and eliminate high inrush 
currents during turn-on. Because the PWS740 can have 
between one and eight channels connected, it was not 
possible to provide a suitable internal current limit 
within the driver. Instead, impedance-limiting protects 
the driver and transformer from overload. This means 
that the internal impedance of each PWS740-2 trans- 
former is high enough that, when short-circuited at its 
output, it limits the current drawn from the driver to a 
safe value. In addition, the wire size and mass of the 
transformer are large enough that the transformer does 
not receive damage under continuous short-circuit condi- 
tions. 

The PWS740-1 is capable of driving up to eight indi- 
vidual channels to their full current rating. The total 
current which can be drawn from each isolation channel 
is a function of total power being drawn from both DC 
V+ and V— outputs. For example, if one output is not 
used, then maximum current can be drawn from the 
other output. In all cases, the maximum total current 
that can be drawn from any individual channel is: 
|Il+| + |Il-| <60mA 

It should be noted that many analog circuit functions do 
not simultaneously draw full rated current from both the 
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FIGURE 3. Low Cost Eight-Channel Isolation Amplifier Block with Channel-to-Channel Isolation. 



positive and negative supplies. Thus, the PWS740 can 
power more circuits per channel than is first apparent. 
For example, an operational amplifier does not draw 
maximum current from both supplies simultaneously. If 
a circuit draws 10mA from the positive supply and 3mA 
from the negative supply, the PWS740 could power (60 
-5- 13) about four devices per channel. 

ISOLATION VOLTAGE RATINGS 

Because a long-term test is impractical in a manufac- 
turing situation, the generally accepted practice is to 



perform a production test at a higher voltage for some 
shorter period of time. The relationship between actual 
test conditions and the continuous derated maximum 
specification is an important one. Burr-Brown has chosen 
a deliberately conservative one: Vtest = (2 X Vcontinuous 
rating) + 1000V. This choice is appropriate for conditions 
where system transient voltages are not well defined." 1 
Where the real voltages are well-defined or where the 
isolation voltage is not continuous, the user may choose 
a less conservative derating to establish a specification 
from the test voltage. 



(3) Reference National Electrical Manufacturers Association (NEMA) 
Standards part ICS 1-109 and ICS1-II1. 
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